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olume Conversions

Prom

in.3 1 5,787 10-4 4.329 . (0"3
ft3 1728 1 7.481,
U:S. gal 231 0.1337 1

_liter '61,02 3)511 . 10'2 0.2642
bbl '9702 5.618

ft3 U.S. gal ,0ter bbl

0.01639 1.031 10'"

28.32 0.1781

3.785 20381 10'2

1 6.29 . 10.2

158.97 1

Mass Conversions

To lb Short LoO4 MetricFrom (avoirdupois) kg ton ton ton

. ,lb (avolrdupo111) 1 0.4536 5.0 1110"4 4,4643 10-4 4.5362 . 10"kg 2.205 1 .1023 . 10'3 9,8425 10'4 1.0 . 10-3
Short ton

907.2 1 0.8929 0.9072
rLong ton 2240 1016 / 1.12 1 1.016uric ton % 2205 1000 j 1.102 0.9842 1,

Length Conversions

"

Afro..
To

Cm in.

cm 1 0.3937

in. 2.54 1

ft 30.48 12

yd 91.44 36

e . 100 39.37

.1 tee 160,934 61,630

km 100,000 39,370

ft yd mile km,

3.281 10'2' 1.0936 . 10-2 1.0 . 10'2 6.214.. 10'6 1.0 v 10-5
8.333 10'2 2,778 10-2 2.54 . 10-2 1,578 10"' 2.54 10-5
1 0.31.1 0.3048 1.894 10'" 3.048 10'4
3 1 0.9144 .5.682 10-4 9.144 10-4
3.281 1.0936 t I/ 6.214 W 10i), 1.0 10'3
5280 1760 1609 f 1.'609
3211 1093.6 1000 0.6214 )

From
To

ft -.1b kg-m

Ft-lb I 0.1383

kg-m '7.233 1 %

hp-hr 1.98 106 2.7375

Wett.ic

hp-hr

....,

1.953 106 270,000

800 778.2 107.6

kehr - 2.655 106. 3.671

Joule . 0.738 0 Alio.

Energy Conversions

Metrichp-hr Btu kehr Joulebp,hr

5.0565 10'7 '5.12 l0-7 1.285 10 3 3.766 ' 11:r7 I' 1.3 5
? 3.653 10-6 3.704 10-6 9.295 10-3 2.724 10" 9.8w

105 ' 1 1.0139 254d . 0.7457 2.683 .106
/

0.9863 1 2510 0.7355 2.646 106
3.93 . 10'" ' 3.985 10-!` 1 2.931.. 10-4 1055

10' 1.341 , 1.3596 3412 1

3.727 ,10'71 3.779 10'7 9.479 10'4 2,7711 10 -7i 1

3.6 106

Heat Content fOCV ou

Fuel oils,
N4ural gas

J
. .

Crude
.1 138,100 Btu /gal Liquid 95,800 Btu /gal

Residual 149,700 Btu/gal Wet. 1,095 Btu /ft3_
Dtatillate 138,700 86/gal Dry 1,021 Btu /ft3

Automotive gasoline 125,000." Btu/gal Coal
AVGAS 124;060 Btu/gal Anthracite 25.4 106 Btu /short ton
Jet fuel (kerosine) '135,000 Btu/gal ".. Bituminous '26,2,. 106 Btu/short tonJet fuel (naphta) 127,500 Btu/gal ite 13.4 106 Btu /short ton.
Diesel oil (02) '.. min Btu/gal ( lectrical generation and ..

distribution efficiency)-- 301.
'Coal Products

.Lubricants 144,405 Btu/gal
Crude 14gHt oi'l ,, 130,000 Btu/gal Waxes 155,643 Btu /gal
Crude coal tar' 150,000 Btu/gal ,Pctr82. oleum coke 143,423 . 8tu/gal

Crude petroleum 138,100 Btu/gal Asphalt and road oil 158;000 \Btu/gal
Ethane ,. 73,390 Btu /(al Natural gasoline and 1

142.286 BtuStill gas
Btu /,gal cycle products 110,000 Btu/gal '

1 Btu/gal W 278.7 joule/liter ,2.787 106 joule/10
el

1 Btu/short ,ton 94210 joule /metric ton
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This, aoc

Abstract

ent represents the initial effort of-Oajtidge National

Laboratory.to develop the docuMent Buildings aiergy)Usg 1Zata kook for

use as.a. desk-to p4eference:by,thOffice of the Assistant Secretary

fbrConservation and Solar Applicatihns, Conservation Planning and Policy.

It ryresentsian"assembly and display of statistics which characterize/-
47"
, .

current and ptst energy end use activities in the residential/commercial

sector aid presents data on other factors which influence. the residentialY

commercial sector in the nation.

Statisticaledata on

in 'the form of tables-, g

/-

energy use 4 the residential/commercial sector

a , and charts are presented. The purpose of

this publication is to present A large amount of relevant, data in an

1
and usable format. 'he following topics are coveredeasily retrievable

in eight,chapters:

inventory, heating

sector definitions, buildings invdritory,_applianee----7;,-

7

and cooling-units inventory, appliance efficiencies;

structural characteristics; climatological data

national economic' and demographic determinants,

a d appliance fuel use,

fuer consumption and
? ,

7-prices, and a survey of selected energy studies. A list of aata'sources
7

is provid at be end of each' chapter,

is included

4.0

a the, end of the book.

and a more general'Bibllography/

4-)

k.
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Introduction

The Buildings Energy Use Data nook endeavors to fill a long-felt

need for a-definitive compilation of residential/commercial energy use

data. The book has four purposes: (1) to make availalple selected existing

data, (2) .to,identify those areas where data are lacking, (3) to identify

data inconsistencies, and (4) whenever'possibfe, to resolVe data-inconsis-

tencies. The data presented are considered to be the most reliable-avail-
-.

able data. With the exception of Chapter 8, which contains a survey of

some of the existing energy studies,-outright estimates have been excPtrded.

The means to achieve the Data Book objectives are numerouS7 Tables

compiled through diverse sources present the data. Whenever it is necessary,

explanatory text or graphs accompany the tables.' These explanatory remarks

serve to explain established relationships or to suggest possible
0

dependencies.

Explanatory remarks of a more technical nature appear in the User's.

Gpide. Also included in the User's Guide are remarks and supportive data

that help reconcile discrepancies between various data sources.

To adequately understand any material, it is imperative that

definitions be. clear and precise. Unfortunately, energy studies have

not yet developed to the point where this is always the case. As a result,

one finds that different reporting organizations often use definitions

not totally compatible with one another. In-some cases the Glossary

addresses these definitional discrepancies by indicating reporting organ-

izations. Standard Industrial, Classification (SIC) definitions' are more

fully-discussed in Appendix A.

xi Preceding page blank
-ce



be The Data Book is organized. by chapters. Each chapter discuses a

variable important to the Zetermin3tion of.energy use. The firSt chapter

presents some historical and definitional'data. Inventbries' of'
/

municipal, commercial; and residential buildings,are provided, and

istOrj.cal consumption trendS for various fuels are included.

Chapter 2 discusses appliances by energy- source. Energy use is"
4

partially determined by the stock of existing appliances, andthis.

chapter provideS a' comprehensive inventory of hOusehold appliances,

heating equipment, and cooling, equipment. A similar inventory for the

commercial sector is not included because ch data do not appear to be

available.

For several of the majoi appliances,. Chapter 3 presents a detailed

analysis of the efficiency ratings and attempts; where possible, to

give a sales- weighted efficiency rating for the population of .such

appliances.

The number and frequency of usage of energy-using app liances is

dependent on the number and type. of housing units,,and, ultimately, on

.the number of households'aS well as on the total population. Thus,

compreheniive data on demographic-trends and ,indicators are presented

in Chapter 4.

It'is not. sufficient just to knoW the number and types of buildings

and residences; it is also important to know their "energy efficiencies."

Chapter 5 investigates factors which contribute to the determination of

a building's energy use such as floor area and number of stories. Data

4. .

aboutLstructural characteristics are particularly scarce (e.g., it would

xii



46 worthwhile to have aggregate data about window area, but apparently

such information is not availagle).
6

Chapter 6 acknowledges that not only total population and number

of households, but alsoeconoMic determinants are important factors in ,

energy use. It seas reasonable to hypothesize that there is a direct

dependence' between disposable income and type and number of housing

units and applianctSpurchased. This chapter provides necessary data

about economic indicators.

Chapter 7 presents the best-available aggregate data on energy uSe

by sector and fuel type. 'It suffers from some data inavailability, as

usage is not equally well documented for all fuels.

Chapter 8, the last chapter, is self-expli.natory. It contains a
4. .

review of :Various existing energy-telated studies; those included were

chosen ona baSis of availability,current applicability, and comprehen-

siveness. Time` limitations precluded the inclusion of all studies; and

no lack ofi quality in the omitted studies is implied. It'is especially

important to emphasize that many of these previdus studies were not solely

data-gathering.tfforts, but involved considerable modeling of One-fort or

another. Certain of these studies forecast energy use and some of the

forecasts have been includedv Again,,it is important to note that

Chapter 8 is a significant break with the rest of the book insofar as it

contains the results of modeling efforts and variout estimation procedures:

The Buildings Energy. Use Data Book represents the staff's first

edition of selected residential/Commercial energy use statistics and

the staff of the,Data Book acknowledges that,many important data, have

been omitted either consciously or unknowingly from this document.

A_ X111



,
Future egition.are planned which will incorpor some of,,these missing

data and will.continue the attempt to present a consistent, clearly

documented
'`ka

compilation of energy .use'data.

None of the data included in the Data Book are the results of primary

data=gatheringefforts by ORNL, and though every effort has been made

t-to present only the most reliable data, neither ORNL nor DOE can,endorse

. the validity of the statistics presented. -*

Users of the.Data Book are encouraged to comment on errors, signs;

emphases, and organization of this report to one of the authorS.

Marlene Smith
(61,5/483-8611, ext. 3-0364)
Data Management and Analysis Group
Buildings Energy Onservation

Project
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

Andrew S. Loebl; Group Leader
(615/483-8611, ext. 3-0311)
Data Management and Analysis.Group
Buildings Energy Conservation

Project
Oak Ridge N onal Laboratory
Oak Ridge, ennessee 37830

Gunar E. Liepins
(615/483-8611, ext. 3-1737)
Data Management and Analysis Group
Buildings Energy Conservation

Project
Oak Ridge National Laboratory
Oak Ridge, Tennessee., 37830

xiv
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Selected Aspects of Residential/Commercial Energy Use

ti

A document such as the Data Book is most difficult to summarize:

the data are diverse and not always strictly. comparable. The staff of

the Data Book has selected material (predominantly from

and 7)' and Consolidated it in the following five pages.
F..

in order.. First, the items do not and cannot summarize

Chapters 2, 4,

Two caveats are

all the data

contained in' this document. Of necess.ty, many 4esUlts have been excluded.

Second, since the data are not always strictly comparable, Careful use

of the footnotes is advised.

The Energy Use Determinant Flow Chart graphically displays the relation-

ship between various factors which determine energy Use. Specifically,

knowledge of the stock q pliances and heating and cooling equipment,
c.-

------thetreffieiencies, and their levelS\of usage is sufficient to calculate

energy use in buildings. Thus the chart is organized according to these

categories

ENERGY USE DETERMINANT FLOW CHART BY DETERMINANT AND CHAPTER

7 ENERGY PRICES

01101.-OVOG 77.71377.

ANO AVAILABILITY

SOCI 001C.AL
F ORS

DEMOGRAPHIC
4 DEMOGRAPHIC ECONOMIC 6 CLIMATOLOGICAL FACTORS

FACTORS FACTORS FACTORS

5 CLIMATOLOGICAL
FACTORS

5
TYPE OF BUILDING

NUMBER. 0 STRIBUTION
ANO TYPE OF BUILOINGS

I
NUMBER ANO TYPE

OF APPLIANCE
3 APPLIANCE

EFFICIENCIES

INDIVIDUAL APPLIANCE
USAGE

INVENTORY

NOTE NUMBERS REFER TO CHAPTERS.

1 "xv
:.t.

ENERGY USE

I

EFFICIENCY TE



A

Energy Use by the Residential-ComderciatSector, 1975 brEnergy Sourcea,

(102 Btu and percent of total energy uses)

*7

.04

Petroleum products and. natural gas liquids

,

Tottalb
4 fotal '. T al

petroleum products and
Coal

Natural
fossil Electric ty energy

Kerosine
Distillate Residual Liquefied naturallas .gas .,

fuel use
fuel oil fuel oil gases 4 :.) liquids

244 962 686

1.5% 6.0% 4.3%

's /
244 2796 962 686

0.9% 10.7% 3.7% 2.6 %.

Delivered Energy

4688

29.1%

d
Primary Energy

4688

282 7 7

1.8% .0%

282 8504e

17.9% ' 1.1% 32.6%

AddftiOnal data: p. 191%

-It is-important tdinote the lack cif comparable sector definitions across, Spedifically, this table has been.

calculated on the basis' of data presented in Energy, Perspectives., It is imperative that the reader understand that

the sectoral definitions are not entirely consistent across fuels. Petroleum products consumption data presented in

.,,,Energy Perspectives are derived frofeBureau of Mines statistics,,and that.portion of these fuels consumed for heating

purposes has been allocated to the residential - commercial sector. ,Rosidentia17commercial consumption of coal has been

defined by Energy Perspectives to be the amount of Coal included under the Weekly Coal Report heading "retail

deliveries." The Edison Electric Institute's categories "small,light and power" and "other publid authorifies".have

been summed and then equated with the commercial sector for putposes of reporting electric energy used (electric

energy is given in term of point of use, that is,. converted at 3412 Btu/kWhr), The American Gas Association's

categofy "commercial customer" has. been used to determine commercial gas sales.

b
Aspkalt h' been deleted from the Retroleum products totals compiled by- Energy Perspectives. It is felt that asphalt

is used at most marginally in buildings.

's

' 12343 3783
c

76.5% 23.5%-

13474 12651
f

51.6% . 48.4%

16426

100%

26125

100%

CEnergy content calculatd at,point'!ofi.Use, i.e: 3412'Btu/kWhr.

.! ,,
, .d

Primarrenergy has been assumed to.equal delivered energy for all energy sources other than electricity and natural

gas. This assumption may not becvalid, but it is necessitated since the transmission- distribution lossei for other

energy sources other than electricity and.matural gas are unknown,
,.

. t 9e
The primary energy for natural gas has been calculated in terms 'of 15.3% extraction, transmission- distribution' losses,

,

which is-the figure arrived at by considering the ratio of the sum of the categories "losses'and waste," "field:Use,"

-.and "lost in'transmission 'qd unaccounted fOr" to 'the category "net marketed produCtion," . 22, Fac , 1975)..

t

The primary energy for electricity has been calculated, in terms of 10,383 Btu/kWhr (the average110 t rate estimated

'by the Edison Elettric Institute ses. 4e for 1975) and 9% transmission-distribution los

.

.

.

A

Source: W. Dupre, ., U.S. Department of the Interior, Energy Perspectives 2, Washington, D.C., June 1976', p. 6



:
ONE OF

,?:PRINCfPAL DliFFICULTIES ENCOUNTiRED1,N,MONITORING

OF C SION FACTORS WHETHER USE IS EXPRESSED I.I TERMS

AND SMISSION-DIS IBUTION LOSSES) OR DELIVERED ENERGYt

a

I

, Energ- dPrimary Use by the Residential-

Commercial Sect .1975 by nergy Source

ENERGY USE IS THE 14),ItECCUMENTAT
ON

OF PRIMARY ENFRGY (14iIC INCLUDES GENT ION

I

"LIVE ED ENERGY

r

Energy (Delivered) Use by the Residential-

Commercial Sector, 1975 by Energy Source

Source: W. G. Dupree ,et al., U.S. Department of the Int

Washington,' D.C., June 1976, p..,65.

tiler y Perspectives z,
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Demographic Trends

,POPULATION OF THE UNITED STXTES
1945 19713 r.

LAX*' 194 40 I uno min um min
TEAR

Source: U.S. Department of Commerce, Bureau of the Census; Current
Po u/ation arts: Po ulatlon Estimates and Pro actions,
Series,9 -2 No. 700, Was ington, D.C.,Januaryi a le D.

REGIONAL '\ PERCENTAGE DISTRIBUTION OF FUEL
USED IN THE HOUSEHOLD AND COMMERCIAL

SECTORS AND -POPULATION - 104

5

a.

RR

2 DS6
FULL USW POPULATiON

3

a

4 .

a

,71

MEDIAN INCOME OF FAMILIES ,7 1975
(constant 1975 doll4rs)

947 1250 NW RSV 1885 1070 1073 1078
TEAR

Source: U.S. Department of Housing and Urban DevelopAnt, Executive .
OffiCe of the Presidept, Committee on Community Development.
1976 Report on Nation:MI Growth and Development, The Changing
Issues for National Growth, the Oamotic Council. Washington,
D.C., February 1976, Figure II-1.

I

TOTAL EE MIT," RATE: 1940 TO 1075

Ann./ .,nn mm, of
welod ConlOolod fao.y tao
a0

N

WA 0A CRC CRC WNC 11,C 111
RLOION co

711+0 1515 IM IMO 1150 IM 11170 1 M
See Appendix C for definition of Region.

Source: II. S. Department. of Commerce, Bureau of the Census, Statistical
Abstract of the Limited States: 1976, 97th Annual PdliTon,

=lull-1976, Table10.; 1..11. Crump, U.S. Depart-
ment of the Interior, Bureau of Mines, Pools and Pnecgt Data:
united States by States and Census Divisions., 1974, Info/Is/1[ton
1firct=eiA759, Washington, D.C., 1977, pp. 22711T

20 xviki,

Source: U.S. Department of Commerce. Bureau of the Census,
Statistical Abstract of the United States: 1976,
97th Annual Edition, Washington, D.C., July 1976,
Table No. W.
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act

,

APPLIANCE OWNERSHIP AND ASSOCIATE) FUEL SOURCES'

(

Ownership, of Selected Applinsices
(by percentage of houeeholds)

SPACE HEATING 99.3%

1971

4 ORALOM3 77.7 33 ek
,Ia

IMP--

Fuels Used for Selected Appliance,
(by percentage of houleholds)."

UTILItY GAS ea r%

KEY

ENTRY
!FOOTNOTE' BASE YEAR

= WARM-AIR FURNACE 50.5%

1974 I 1971

STEAM 'DR HOT W TER 14.1%''
1970 F

974

ROOM HEATERS 11.8%

1 1974

SPACE COOLING 49 3%

1974

O

F LOOK. WALL, 01$ 9.1%

EU FURNACE
1971

BUILT IN ELECTRIC UNITS 8.3%
1 1971

'REPLACES, STOVES, OR 2.4%

PORTABLE HEATERS
I 1971

POEHTIAL SECTOR

1974

ROOM UNITL51

b 1974

33A%

1971

FUEL OIL. KEROSINE. ITC. 13.1111

1971

LECTOUCITY 11.9%

1971

B OTTLED TANK,OR LP OAS SI%
1974

OTHER 2.0%

1974

ELECTRICITY 33"
1914

ELECTRICITY 119%

1971

GAS

ELECTRICITY
I 1 1971

CENTRAL SYSTEM 189%

1971

9%

ELECTRICITY 33.7%

- 1971

AS

REFRIGERATORS IN 9%
1971

FREEZERS 337%

ELECTRICITY' "."
111311 1971

UTILITY GAS 150%

111111 1971

1971 BOTTL ED. TANK. OR LP GAS 79%

111=2:11.11.322M
1971

1971

OTHER

1974

OA%

ELECTRICITY,, 284%

DISHWASHERS 211.4%

1971

CLOTHES WASHERS 719%

1971

CLOTHES DRYERS 117%

1970

WATER HEATERS 9111%

970

1974

1 ELECTRICITYm I 1971

719%

ELECTRICITY
1970

79 di)

GAS 12 4%

1970

UTILITY GAS
1970

65.1%

.LECTRICITY 754%
1976

FUEL OIL K ROSINE. ETC. 99%
1970

BOTTLED. TANK. OR LP OAS 50%
1970

OTHER

I 1970

) .

. 'Soure: Annual Housing Survey: 19,fa..4 4
.

!iota,: Loehr!. "ell occupied housing unit." . defined In the Annual Hoping Survey: 'ha 'person or group of persons is living in, it at'
the time of nuseretion or if the occupants are only teaporarily absent. In 1971, this's.. 70,830,000 units and 63,445,000 In 1970.
These sre recognised by the Bureau of Census . the nigher of household. in the U.S. (or the year. given. Fuels way. Aot add due

--\
t

., ., 0rounding.

bSource: Annual 'fouling Survey: 1071,

Note: inforastion is vailable only as all year-round housing units," defined In the Annual Ilouling Survey all occupied units plus
recant units which are intended fbk year-round use. In 1974, this was 75,886,000 units.

°Sourcw. The Survey. of Purchases end OM ahlp.

`tote: This category contains electric refrigerators and.rofrigretor-freeser combination units (no awl).

`!Source: The Survey of Purchases and Ownership.

t w.f.. f L. a ...rate enelisnee (not eohied with refrieeristorl used to freese and store food.



,4''. Note: This cptaer, ..entainselectric refrigsratOri ems ,,,,,, w.-.......,ser conoinetion un'ile-foiges).

`)Source: The Survey of'PurchaSes end anership..

,.' Note: A freezer is a sep Rplfsnce (not combined with a refrigerator) used to freeze and'sto(4 food.

; 'Source: The-Survey of Purchases And Owneiship, --- -

Note: The kitchen range may be either electric or gas. Mood-burning 'stoves, hot plates,''table stoves, or other portable heaiingecluipment
are not idtluded.

I f5ource: The Sorcery of Purchases and Ownership.'
u / A

.

' .. ,

Note: Includei-JUilt-ln or large portable unit whith washes dishes, utensils, and pans automatically. Portable diShwpshersilihat sit oni tSblep..or counter tops are excluded. a r
...c

,
3Sou'ice: The Survey of Purchases and Ownersiiip. , .

I
,., .

.

Mote: Wasting machines operate on a regular house current and include wringer types, automatic, semiautomatic, and combination
washer/dryer units. -

-....'
/.

IN
4Source: The 1970 Census of HousinL.

...
'.#

Purchases and Ownership reports 52.6% of housing mnit have clothes Aliyev ivailable in 19711)..)
(The Survey of

rs
of/'Note: This information is.also available for 1974, but 0970 dace is presented here for comparability of fuel used. Th

iSourCe: Thee70 Census of Housing. .
..

..
. .

. Note:. The assumption was made that units reporting no water heating fuels lave no water heaters.

':Source: 'Annual Housing Su4ey: 1974..
,
. Note: includes coal or coke, moat, and other categories.

.

. .

1
.

'It is assumed that'a11 room units use el:ctriCity.
. It is important to, note that a hoiiiini unit may own /use more thanone Ilion unit..

.

.

7A small portion of topliancesbmuipment use Ira.
.The number, hoGever% rs assumed-to ber negligible, and the entire fuej use figure 6 /Allocated to electricity.

ssumed 100% electricity.
. 4

"Source: The 1970 Census of Housing. Fuels may not add Wu rounding.

°SourCe: Tt1270 Censdrof Housing.

Note: includes coil or )1olie, Wad, and other categories.

4.

en"
--)

1'



"IL

ti

Chapter 1

Introduction

M.

96



6.

0 ,Edition 1 Buildings Energy Use Data Bobk is .a review of
. . .

N some basic data sources describingthose cbmponent of energy,,useil-
1 ,--.

-,.

conservation in in the residential and commeAial eeontilic sectors.
,

.

,-

The/DratiBook is organized '0' .4:at each chapterdisdUsses' a.,'specific
iT

''

deteriinant of'energy use: -econ. i.e indicaxoiS.,population determinants,

4P0

fuel prices, appliance saturations and effic4encies, and buildings'

structural characteristics. User's Guide preSents a detailed

disduss*on,of'data 0ces61.1/s aria andiscrepcies. Also, the. Bibliography

lists a:-wide selection of documents related to residential'and

commercial energy. O

knowledge of basictaia availability or unavailability is Crucial

to policy makers effecting conservation'measures. -For this reason,.

Edition I is directedtoward reviewing sources' and discussing.0

data gaps. '(In some cases, data unavailability is suggested, by a lack

Hof. :presentation or discussion.) those cases where two or more,

sources are available, an attempt is made to discuss any obvious

discrepancies.'disCrepancies. Some. very batiC analySes have been performed

that usually involve computations, foethe purposes of graphical

akisplay (such as average annual growth rates,oropercentage totals).
,

EditiOn 1 of the Data Book is strictly a descriptive text. No

attempt has been mad%tomoaei or forecast energy 1]e or to suggest

_policy for conservation measures.

stS
Chapterl is intended to be a very general review of residential'

S
,

and commercial energy use, Two specific tasks have.been out'ined for

- this chapter: a discussion cif 1) definitional problems through d'

buildings in4entory and of 2) energy use by fuel in the residential/
.

mcommercial sector.

Preceding page blank
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The chapter begins with a diScussioq of commercial sector definitional
.

diserepancies. Mbre speci4cally, pOblic and private agencies define--
.

" commercial" according to, their own plarticUlar perspective. For example,

gas is used;lextensively in the process of drying grain, and the, American

Gas.Association defines agriculturelas a commercial activity, as opposed

to the MajOrity,ef repozItAing agencies., This nonstandardization °Pa,,

commercial definition reflects on othei sectorsas well. In'some cases,
.

,

,large multifamily apartment complexes are defined as commercialrather

than residential (Edison Eleptrit institute, -Gas AssociatiOn),
4

usually when those buildings: are gang-metered.'

A count of
physical.str4ctures wkthin the 'commercial' sector is f'ot

available. The -Buread of the Census, Count Patterns, iwhich

concentrates on employment statistics) indicates " ep rting. units" by

activity. This data undoubtedly understates a co ercial buildings

inventory, and Table 1.3 is an attempt to approxiMa e the underestimation.

The County Business Patterns excludes information government employees
a

and on self-...employed individuals._

The basis'for many of the commercial actiyit
discussions is the

Standard Industrial' 'Classification Manual (Sic). Both Major Group-and

Gropp Number diviSiosare discussed throughout Chap

definitions are presented in Append A.)

Information. on residenti,a1 housing is by several

t public agencies such AS HUD -and the Bureau of%the Census. .Three baSic

kinds of housing are identified: Single-family homes; multifamily.

'dw4Ilings, and Mobile homeS and trailers.
Pertinent informati4n is

'(The .SIC

available tante
. .

. repairs.

g vacancy rates, new construction, alterations, and

"ro .4



Tal4e 1.10-gives a detailed discussion of the change 'n the housing

inventory from, 1970 to-1973, as'computed by, the Bureau- Census.
7

A brief dikussidn of fuel use in a combined residential/commercial

-sector is presented in Table 1.12.. A 1960-1976 annual series is

'presented to indicate historical trends, as well as a monthly breakdown

of several of the more recent years.

An important determinant of'energy use is "public consciousness."

That is, public opinions or attitude's toward energy, problems undoubtedly
4

influence aggregate consumption _patterns. For example, it is essential

,to recognize the existence of an energy crisis before the general public

initiates conservation practices. Public attitudes can be influenced:

by education and adverstisement of the national situation. Education

should also jnclude the practicality of energy-consuming measures in.

the indiVidual household.

The Opinion Research Corporation has conducted a series of surveys

for the Federal Energy Administration concerning public attitudes

toward energy-related issues. The surveys'were 'conducted by telephone

,from 1974 thr ugh 1976. Each Suryey encompassesleither-,,approximately

500 or 600 es'ponses, and demographic. characteristics of the respondents

are collected4-\ Each' survey (or set of surveys) asks different energy;

related queStions ranging from the national situation to appliance

purchases to home insulation potentials. Examples of the surveys have

not been presented here for proprietary reasons. However,, more

information can be obtained by contacting the author or the Opinion'

Research Corporation(Princeton, New Jersey).
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Table 1,1, Definitions of the Commercial Sector by Public and Private Agpncies

Agriculture,

forestry, ma t
Communications

Public Wholesale Retell

fishing
construction utilities trade trade

(SIC
7.19)a (SIC IX)) 4"

)

(SIC 49) (SIC 50) , (SIC S-59)

National Research Council

Stanford Research Instituteb

Fedora) Energy Administration

American Co Association

!diem Electric'Institutee

Oak Ridge National Liboretory

Energy Conservation Section

a

SIC definitions are given in Appendix A,

4

X.

x x x x

x X x

x

Finance,

Public
Multiple

ir:soulliensetQate (:IrC1019)

(SIC 91.91)
rental

administratian
family

(SIC 60-67)
housing

a

X x.

1/The Stanford Research Institute report avoids.a specific definition of the commercial sector, looking at fuel use and end use.to explain aggregate consumption.

eThe Edison Electric Institute's definition of de commercial sector depends on the definition of the individual utilities,
Some utilities use the SIC codes described ln

Appendix'A. Others include mul!iple4anil/ rental boding units Which are Rangmotored.
Utilities may also define the sector according to kilowatt hours consumed, rather

than

actual activity of the industry.

(Sources; S.H., Clark, Stanford Research Institute Patterns of Ener

Office ,of Science and Technology, Executive Office of the P

1972, p, 63 J.R. Jacksq and W.S. Johnson, Commercial Ener se: A Disa re ation b Fuel

ORNL/CON-14 to be published by Oak Ridge National Laboratory,

Oak.Ridge, Tenn.v, National Academy of Sciencies, National Research Council, Committee on

Measuriement of Energy Consumption, ...L.a._J_eL.Enereonstion3feasurentDataNeedsforPublic__

Poles, Washington, D.C., 1977, pp; 56,58; Edison Electric Institute, Statistical Committee,

......'Electiossayof'erms, Publication No, 70-40, New York, 1970, pp. 16-17;

American Gas Association, Department of Statistics, Gas Facts, Arlington, Va., 1976, p. 194.

Consum on in the United States,

Washington, D.C., January
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DATA ON-THE NUMBER OF COMMERCIAL-BUILDINGS ARE NOT GENERALLY AVAILABLE.

A CLOSE APPROXIMATION MAY BE FOUND iN THE COUNTY BUSINE5OATTERNS (CBP).

HOWEVER, 1974 CBP DATA AREINOT CONSISTENT WITH PREVIOUS YEARS. bl pRE71974

DATA FOR NONMANUFACTURING ESTABLISHMENTS, EMPLOYERS ARE COUNTED ONCE IN

EACH COUNTY FOR EACH INDUSTRY IN WHICH THEY OPERATE, REGARDLESS OF THE

NUMBER OF ESTABLISHMENTS OPERATED, THIS SUGGESTS THAT THE'OESTATISTICS

UNDERSTATE ACTUAL ESTABLISHMENTS , II THEREFORE, NUMBER OF BbILDINGS),

IN 1974, THE-REPORTING WITS ARE CTUAL ESTABLISHMENTS DEFINED AS "A

SINGLE'PHYSICAL LOCATION WHERE BUSINESS IS CONDUCTED OR WHERE SERVICES

OR INDUSTRIAL OPERATIONS ARE PERFORMED. THE DISCREPANCY BETWEEN CBP

AND/A7UAL COMMERCIAL BUILDINGS INVENTORY IS NOT KNOWN (SEE TABLE 1.3).

Table 1:2. County Business Patterns Commercial Inventory by -SICK
(total reporting units)

0

' 6IC Descriptibn 970 1971 1972 ' 1973 1974.

52-59 , Retail trade ,1,034,857 1,026,416 1,031,013 1,056,311 1,195,852
50 Wholesale trade A 297,211 '293,668: 291,569. '291,837 355,774
60-67 Finance,

.insurance, real estate 326,779 320,856 329;731 341,043 369,904,
-). 70, .,Motels andy)ther lodging 51.403

. 51,444 51,302' 52,327 46,005,
. 75 :Auto repalr,.services, and garages .;. 70,136 71,582 73,275 76,841 83,005
801 .:Medical and,other:health-, : . ':,,;p4,767. 218,900. 223'032 : 231095 246,611'

'11 ,,, .1,01114 services,`. A I! :,,,,,,,4- w 0:50 69,360:, ;704456 :1- "73;885 70,139
82 - '''(.,41ucition., !',,, .:Ai ,,;:32,451: 34y670":: 137,974: 39,577 25,393; .._ t. - '1.'67.,4147, ;wisp nation- 104,A50. ,, 104;328';/.105,638 110,093. 111,136
48,.- : '''..tdilriim. CAticii..!. . .,,.,..,Taz 699t ..12 601 ..' 12,639 ',. .112,760 22,036

: Electric,gas, SapitatyserOceS.r:.i,t,p0,1514 .., 40,-822 11',254 : 11,716 12,261 .

78, 79, 84 Amtisement..and-recreatio :4.;,"49:.8749$ .4 49.TO. : 49,088 50,910 58,451
86 Non-profit. melilbershipf. ,1-.' !',N- .' 1214246" .1, 14,141 :128.;615 132,719 1
72'"' Personal services .. '" 41,78,637.., ,- 172,894 166,095 163,479 ,200'

Public administration :- 41iNA"-:. :' .w.:. . N4 NA
7.3,, 76, 89 Miscellaneouia its. ''''4 1,.. ,..193.,0691' '101.4423 201',192 217,27 /68,4

Total . '.'2.':776,789 2%758,114 2,782,473 2,862,26 3,169,904
.'

,

NA - Not available - see Tables 1.5 and 1.6.

uInOudes administrative and auxiliary category.

b
lilcludep social services (SIC 83) in 1974 series.

Source: V.S. Department of Commerce, Bureau of the Census,Sounty
Business Patterns, 1974, Upited States Summary;;CpB-74-1,
Washington; D.C.,'1975, Table lA (also previousyears).

C>p

or,
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THE TEXT WITH TABLE 1.2 INDICAS THAT THE COUNTY BUSINESS PATTERNS

STATISTICS UNDERSTATE THE ACTUAL NUMBER OF COMMERCIAL BUILDINGS. 'A COM-

PARISON OF CBP DATA WITH OTHER GOVERNMENTAL AND PRIVATE AGENCIES WILL

REVEAL THIS UNDERESTIMATION. COUNTY BUSINESS PATTERNS DOES NOT INCLUDE

SELF-EMPLOYED BUSINESSES, THEREFORE, OTHER REPORTS "WITH PAYROLL" WILL

BE CLOSER TO THE CBP REPORT THAN "ALL ESTABLIS S." FOR EXAMPLE, CEE.,

PROVIDES APPROXIMATELY 1.0 MILLION "REPORTING ITS" OF RETAIL TRADE IN

4972. THE CENSUS APPROXIMATES 1.3 MILLION RETAIL TRADE ESTABLISHMENTS

WITH PAYROLL, WHILE THERE WERE AWUT 1.9 MILLION TOTAL ESTABLISHMENTS

INCLUDING SELF-EMPLOYED.
, \

Table 1.3. Comparison of Commercial Buildings Inventory Sources

SIC No. Description
County Business Other, with

payroll
(number)

Other, all
establishments

(number)
YearPatterns

(reporting units)

'52-59 Retail trade 1,031,013 . 1,264,922a 1,912,871a 1972

554 Gasoline service stations 147,164 183,385a 226,459
a

:1972,

si Wholesale trade 291,569 369,791
b

1972

701 Hotels, motels, tourist courts 34,156 40,837° 58,688° 1972

701 Hotels, motels, tourist courts 34,638 45,15041 1974.

722-6, 729 Personal services. 116;654. 135,569° 406,038° 1972
75 Auto repair, services, garages 73,275 90,536° 168,959° 1972

760 Miscellaneous' repair services 38,586 46,677' 148,925° 1972

81 Legal services 70,456 144,452°1

866 Religious orgdnizatiobs 46,096 83,54 1972

Sources-
a
U.S.. Department of Commerce, Bureau of the Census, 1972
Census of Retail Trade Summary and Subject Statistics,
Vol. 1, Washington, D.C., July 1976, Table 1.

b
U.S. Department of Commerce, Bureau of the'CenSus, 1972
Censusof Wholesale Trade SummaryAnd Subject Statistics,
Vol. '1,' Washington, D.C., August 1976, Tabled.

c
U.S. Department of Commerce, Bureau of the Census, 1972
CerLsus of Selected Service Industries Summary and .

Subject Statistics, Washington, D.C., Dec. 1975, Table'f.-

d
Harris, Xetr, Foster and Company, Trends in the Hotel/'
Motel Business, 1975,Edition, New York; 1975, p. 3.

H. Jacquet, Jr. (ed.), Yearbook of American Churches,
1972 Edition, Council Press, New York, 1972, Table 1-B.
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A
f

TOle County 1psiness Patterns Commercial Inventory
by Activity, 1974

SIC No. Activity Total reporting units

Transportation .

41 Local and interurban passenger-transit
421 Trucking, local and long distance
422 Public warehousing .

423 Trucking terminal facilities
44 later transportation
45 Transportation by air
46 Pipeline transportation
47 Transportation services

Communication

481 ,Telephone'coomunication,
482 Telegraph communication
483 Rsdio and television broadcasting I
481 Other cosmunication services

Electric, gas, and sanitary services

491 Electric cowponies and systems
492 Gas communes and systems '

493' Combination companies' ond systems
494 Water supply
491 Sanitary services
497 Irrigation systems

Wholesale trade

501 Motor vehicles and automotive equipment
SO2 Furniture and home furnishings
503 Lumber and construction materials
504 Sporting goods, toys and hobby goods
SOS Metals and minerals, except petroleum
506 Electrical goods
507 Hardware, plumbing and heating equipment
508 Machinery, equipnent, and suppliee
511' Paper and paper products
112 4 Drugs, proprietaries, and sundries
113 Apparel, piece goods, and notions
114 Groceries and related products
515 Farm product raw materials
.016 Chemicals and allied products
117 Petroleum and petroleum products
518 Beer, wine, and distilled beverages

Retell trade

52 Building materials garden supplies
Si General merchandis

C5''''-'
515 Food itores

Automotive dealers and service station
56 npparel acres ry stores
Si furniture h furnish ng stores
58 Eatinr and drip g establilshaents
59 Miscellaneous all atorrrrrdsisssss

Finance, insuranc and real estate

60 Banking ''''

61 Credit agencies o lir than banks
62 Security, cosmodit rokers, and service
'63 Insurance carriers
64 Insurance agents, brokei8bind service
65 Real estate

.,.
.66 Combined real estate, Insurenc"
67 Holding and other investment

Services

70 Hotels and other lodging places
72 Personal services
73 Business services

751 Automobile rentals
752 automobile parking

"713 Automobile repair shops
714 Automobile services. except repair
76 Miscellaneous repair services

. 78 Motion pictures
79 Amusement and recreation

801 Health services, offices
805,808 ?Ursine, personal care, end outpatient facilities

807 Medical and dental Isboratories
'806- Hospitals
809 Health end other allied services
81 legal services
82 Educational services ,

33 'Social services
94 Museums, botanical. moologiCal gardens
86 'Nonprofit membership. organizations

891 --Engineering and architectural services
1893 Accounting. Auditing, and bookkeeping-
892 Nonprofit research agencies

13,163
65,657
5,230

989
5,810
4,582

395
13.713

12,585
1,512
5,614
2,226

3,570
1.754

772

2,113
57
347

35,000
8,987

14,952
5,767
7,814

21,386
16,618
72,855
10,242

3,521
11,250
34,736
13,647
6,324

28,697
6,356

60,801
43,252
160,233
237,861
110,563
79,661

233,686

37,031

51,883
8,331

24,020
96,225

.162,986
7,721

10,810

. 46,005

166,200
121,646
7,387
6,929

61;507
7,060

44e010
15,045
42,610

232,183
15,839
8,516
5,522
3,629

79,139
25.393
36,492

196
129,665
28,119
29,061
2,016

1/4

Source: U.S..pepartment of Commerce, Bureau of the Census, County
1Business Patterns, 1974, United State-s Summary, CBP-74-1,
Washington,. Ub,C. 4; Table 1B.
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Table 1.5. /slumber of State and LocAl"Governments, 1972a
(excluding school districts)

Stat. governments

Loca vernments.

a
This a count of govern-
mental fits, not state and local
buildings.

62;437

Counties 3,044
Municipalits 18,517
Townships 16,991
Special di ricts 23,885

Sourc U.S. Department of CommOce,
Bureau of the Census, 1972 '.
Census of Governments,
Governmental organization,
Vol. 1, Washington, D.C.,
July 1973, Table 1.

Table 1.6
Number of Federally Owned Buildin

and Associated Floor Space

Federally owned
buildings

Floor areas Floor area, leased
Rercent of leased
\floor are110 ft2)

1970 410,587 2507 182 7.3
1971 406,528 2469 183
1972 403;321 2520 191 7.6
1973 403,409 2523. 209 8.3
1974 401,335 2513 215 8.6
1975 398,737 2466 210 8.5

a
Refers to floor area of buildings owned by the Aderal government.

bCalculated as the proportion of leased floor area to total floor area.

Source: U.S. Department of Commerce, Bureau of the Cens ,.Statistical
Abstract of the United States: 1976, 97th Annu Edition,
Washington, D.C., 1976, Table No. 339.
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Residential

Commercial

Figure 1.1. Relatiie IncIdence of Resid6tial and
'Commercial Buildings, 1974.

/ o

Sources: U.S. Department of Commerce, BUrcau of the Census, Annual
Housing Survey: 1975,'United States and Regions, Part A
General Housing Characteristics,.Washington, D.C., April 1977,
Table A-1; County Business Patterns, 1974, United States
Summary, CBP-74'-1, Washington, D.C., 1975, Table 1A.
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3 _,P Table 1.7. Residential HousingsInventoy
(103)

1970 1973 \.--,1974 1975

._..

One-uni:Cdetached-. 44,801 1 47,953 48,235 4 9,489

One-unit attached 1,00- 3,334 3,049 3,129

Two or more units 18,836 20,728 20,587 21,594

Mobile home, trailers 2,073 3,278 ', 3,715 3,342
.

Total L, 67;700 75,1293 75,886 77,554

Vacancy rate; %a 0.,.3 , 6.5 6::7 6.5

a.
Vacancy rate data. for 1970 and 1973 are from the Construction
Review; otherwise data are available from the Annual Housing
'Surv,ey, and were dOmputed'as:

. vacant year-round
Vacancy rate -' . number is

all year -round houting units''

slightly misleading because'dt does net include seasonal or
migratory Vacant units.

Source; U.S. Department of Commerce, BUi'eau of the Census,
Annual Housing Survey: 1975, United States and
Regions, Part A" General Housing Characteristics,
Washington, D.C., April 1977, Table A-1 (also previous
years); A. Sabghir (ed.):,' U.S. Department of Commerce,
Domestic and International Business Administration, -
onstruction Review Monthly Indtstry Report,

. eVol. 21, No. 4, Washington, D.C.', -May 1975, Table B -6.'
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Table 1.8; New Housing Units Completed and Mobile Home Shipments

Privately owned units per structure

'

Publicly
orbited

*bile ho
shipment Total

l'unit 2 units .3and 4 units 5 or more

1970 801,800 42,900% 2,200 . 531,500 33,700 401,190
. 1,853,290

1971 1,014,000 - 50,900 55,200 ...: 586,100 34,100 496,570 24236,870
1972 1,143,300 53,900 64,200 710,100 27,700 575,940 2,575,140
1973 (1,1744100 .58,600 61,900 719,200.- '19,400 566,920. 2,600,120
19.74 931,500 42,700. 49;906 - 667,600 ' 15,700 , 329,300 2,036;700
1975 866,500 30,700 28,600 371,100 16,000 212,690 14525,590
1976 1,026,000 40,400' 35,900 .259,800 9,600 246,120 ,617,820'

Source.:' A. Sabghir (ed.), U.S. Department of Commerce, Domestic and
International Business Administration, Construction Revicw -

Monthly Industry Report, Vol. 23, No. 3, Washington, D.C.,
April/May 1977, Table B-4, B-7 (also other years)..

0

t

t.

c.
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Table 1.9
a

Apartment Absorption Rates by CensusRegion

'Region
Total

e
Percent,

(number)
3 months 6 months 9 months 12 months

Percent absorbed after:

1975

1971
_.-

United States,. total 333,027 100 68 85 .92
Northeast, 35:,575 . 11 ' 75 88 91'

' North Central A 78,016 23 69 84 91
928 Ar 65 85, 92 :

West . 94;508 28 67 83 92

1972

United State's, total 483, 100 68 84 . 92
Northeast 63 151 13. '74 ,89

. 95
North Central 119,658' 25' 66 86. 88
South '178,111 37 70 1.1 '86 94 '
West 16,022,327 25 64. 84 92 96

1973 4
,

.

,

United States, total 489,986 100 70 .! 85 93-
Northeat. 59,492 12 74 88 94
North Central 130,012 27 67 82 91
South 195,009 40 72 88 94

. West 105,473 .22 66 84 . 92
,.

.1974 D

United States, total 390,430 100 68 8r.. 9o,"
Nordieast:

',.:. : 3bfr49, 9 68
,..---1. A

84. . .91.
. North Central',. 88,296 'c/F -23 72 87.. 93
South 190;513 49 65 81 89
West' 75,472 19 69 84 91

. ,

United States, total 216,502 \ 106 70 85 92
Northeast - 30,242 14 63 77 85
North Central 53,908

. 25 74 88 - _93
South 89,141_ 41 68 83 91
West - 43,211 20. 73 .. 90

. 95

95

96

94

96

96

96
98

93.
98

96

'96

95

97
796

94.

95.
.96
1 93.

96

95
90

97

95

97\a
"Absorption Rate" refers to the'amount of time or rate at which units
in apartment buildings are rented.

b,
"Census Regions" and "Census Divisions" are dekribed iji Appendix C.

Includ4s nonsubsidized, unfurnished, privately'financed units in
buildings with 5 or more units.

Source :' U.S: pepartment of Commerce,,Bui.eau of the Census, Market
Absorption of Apartments, Current Housing Reports,
Series H-130-76-5, Washington, D.C., May 1977, Table 2L
(also previous years)(

;
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Table 1.10. Changes in the Housing I entory
(10).

Area and subject Total

All housing unip, October 1973
All housing units, April 1970

Increase:
Number

75,969
701138a

.5,831
Percent 8.3

Units added by new construction 8,000
Vacantseasonal and migratory 21
1 unit in structure
2units or more 2,799
Mobile home or trailer 1,411

Units Jost, totalb 2,16p
, Vacantseasonal and mig tory 1 76
1 unit in structure 1,302
2 units or more '591
Mobile home or trailer 200

I

aThe 19704&nsus of Housing data has been adjusted as
If011ows.' s-1- t ds',suggeSted'by the. 1970' Census 8valuation_

and: Research. Program tha;'the original 1970 residential
inventory'waS underStated by approximately 1.5 million
housing units. Th4js\taken into account, along with
the number of unipladded and lost.: Thedifference in
the 1970 CedSus of Housing after adjustment'(70,184,000)

.,.and the AHSifigures (70,138,000) is attributed to
differenCe in survey procedure and

bIncludes "Wholestructure losses", which include only
those housing units in structures where all units in
the' building )t/t51 been removed. The degree of part--
structure 'josses is not known.

,-aoufce:, U. S. Department, of Commerce, Bureau eof the
Census, Annual Housing Survey: 1973, United
States and Regions, Part A --GeneraP3Housing
Characteristics, Washington, D. C., April
1975, TablesA, A-2, A-5.



' New
Construction LOIPUnits&

ErUNIT
IN STRUCTURE

111112 OR MORE UNITS
IN STRUCTURE

.4r

o
illOCCUPIE Co MOBILE HOME

OR TRAILER

FigUre 1.2. New Construction and Lost Units
by Units in StruCture, 1973

. (percent)

a
Includes "whole-structure losies,",which include -,
only those housing units in structures where all

.,.,

units in the building have been removed. The --
degree of part-structure losses is not known.

Source: U.S. Department of Commerce, Bureau of the Census,
Annual Housing Survey: 19;173, United States and
Regions, Part A-General Housing Characteristics',
'Washington, D.C.; April 1975, p. XXIII.



17,

THE PERCENTAGE OF RECREATIONAL VE'HICLES1.1StD AS PERMANENT .

HOUSING IS UNKNOWN'
. e

Table 1.11. Recre &tional Vehicle Shipment Trends
(units-shipped),

Year
Motor Camping Truck Travel.
homes trailers ,- campers trailer

Total,

''.1961 18,000 15,800 28,800 6,,600

1962 .., 23,000 _16,700 40,600. '80,300

:1963 :e40,00. 26,800 51,500 118,600

1964 . '34,86052,000. .'64,200 151,000
- ,

1

1965- 4,710 67,220. 44,300 76',.600 192,830

1966, 5,710 72,300., 54;5Q0 87,300 219,810
.,-..c.

1967 9,0504 79,280 'T..61,600 r 94,500 244,430

1968 13,200 !' 125,200 79,500 115,200'. 333,100
:

1969_ 23,100 141,000. '92,500 144,000 f 400,600

1970 30,300 116,10d ' . 95,900 138,000 380,300

1971 57,,200 5,800- 107,201P . 1902800 . 451,000

1972 116,800 110,200" 105,100 .25.0,8d0
: t

582;900

,129,000-' 97:i.010. -= 89;800:1973 212;300 528,800

1974 68,900 55,200 45,400: .126,300 _ 295,800

1975 96,600 48,1'60. 44,300 150,600 339,500
. i . .

.

w
_ 4

Source: Recrehtion Vehicle Industry Assuciation, Facts-and Trends',
Chantilly, Va., 1976; p.

a



Table 1.12. 'Energy Use by Fuel, Combined Residential/Commercial Sector ,

(1012 Btu)

'Year Petroleum'

h

gas'

Natural Primary
Residential/commercial All sectors`

tall/ electric
Electricity

energy!
distributed Total primary Total energy use 'Total energy use

61 energy use (point-of-use) (point -of -use).

Percent by

residential/

Commercial

sectors ...."-`\,

(point-Of-use)

1560 983 4,923 4,268 3,958 1,262 14,132

1961 868 5,028 4,477 4,283 1,385 14,656

1962 872 5,n 7 4,849 4,582 1 ,490 15,530 ,

1963 731 5,258 5,027 5,032 1,645 16,048

1964 609 5,191 5,343 5,466 1,792 16,609

1965 678 . 5,635 5,517 5,929 1,948 . 17,759

1966 677 5,766 5,945 6,403 2,101 18e791

1967 ' 585 6,206 6,223 6,877 2,257, 19;891

1964 529 6,129 6,451 7,499 2,467 20,608

1969 447 6,269 6,890 8,434 2,752. . 22,040

1970 427 6,453 7,108 9,239 3,000 ' 23,227

,1971 406 6,440 7,366 Z 9,909 3,209 24,121

1972 308 6,667 7,613 10;682 3,478 25,270.

1973 January 38 707 , 1,257 914 299 2,916

February 32 653 1,113 871 285 2,669

March ,25, /. 620 925. 831 272 2,401

April 16 527 745 773 253 2,061

May 17 562 539 '764 250 1,882

June 17 511 . 354 853 279 1,235.

1 July 17 503 279 981 ,321 1,780

August

September

18

'24'

560

538

253

276

1,015

1;009

332

330 ,

1,846

1,847

October 28 592 .-, 344 877 . 287 1,841

November 31 658 610 813 ' 266 2,112

December 33 648 882 : '828 271 2,391
,

TOTAL 295 7,077 1,577 10,530 3,445 25,479

1974 January 40 ' 662 1,158 912 297 2,772

February 34 590 1,027 ' 842 274 2,493

March 27 569 '02 823 268 2,321

April 19 530 754 793 258 2,096

May 16 497 499 780 u 254 1,792 .

June 15 5031 357' ' 869 283 1,744'

July 14 507, 293 971 316 1,785

/ August
. 21 519 265 1,017 331 1,8;2

September 25 513 278 968 315, 1,784

October 27 589 395 836 272 1,847

November 27 583 569 808 2634 1,987

'December 31 628 , 930 900 ' 293 2,489

TOTAL 297 6,688 7,427 10,519 3,424 24,931

F

11,436 38,220 29.9

11,758 38,700 30.4

12,438 0

42,014

30.7

12,661 . 30.1,

12,935 43,458 29.8

13,778.

4S7,632606

30.4

14,489 4

,

30.4

15;271' 49,401 30.9

15,576 52,157 , 29.9

16,358 54,421 30.1

16,988 55,913 30.4

17,421: 56,758 30.7

18,066, 59,123

5,959

30,6

2,301 38.6

2,083 5,488. 38.0

1,842 34.5

1,54T

5,344

4,847

4,889

31.8

1,36&

4,480

28.0

1,161

4,741

259e

4,5321,120 24.7

1,163

4,556

24,5

4,950

25.61,168

1,251 25.3

1,565 29.3

32.51,834 51,364449.

18,394 60,778 30.3

2 5,636 38.3,157

1,925 5,185 37.1,,

1,766 34.35,151

33.2

4,583

'1,561

1,266 27.6

11,158 ,358 26.6

1,130 25.2

1,136 4:45881 24.8

4,5111,131 25.1

1,283 4,936 26.0

1,142,/ _ 5,004 '28.1-'

1;882 5615
Se

41.1

17,836 58,624 30,4

qa



Table 1.12. Energy Use by Fuel, Combined ReSidential/Commercial Sector (continued)

(1012 Btu)

Tear

Natural , Primary
Electricity

Cola 1Petroleum gas electric

(dry) energyf
distributed'

.

ResidentialResidential /commercial

d
All sectors

Percent by

residential/

commercial

sectors

.. (point-of-use)

Total primary Total energy use
c

Total energy use

energy use (point -of -use) (point -of -use)

_

1975 January '35 627 1,124 943 310 2,729 2,096 5,709 36.7

February 23 526 1,105 889 292 2,543 1,946 5,002 38.9

.Merch 22 546 1,018 R64 284 2,450 1,870 5,123 36.5

April 15 489 905[ 822 270 2,231 1,679 4,626 36.3

Mey 12 444 522 788 759 1,766 1,237 -4,221 29.3

June 13 435 138 882 290 1,668 1,076 4,090 26.3

July 16 463 294 1,007 331 1,780 1,104 4,209 26.2

August 15 447 267 1,041 342 1,770 1,071 4,272 25.1

September 21 484 281 998 328 1,784 1,114 4,297 25.9

October 23 539 353 831 273 1,746 1,188 4,661 25.5

November 24 503 523 831 273 1,881 1,323 4,627 28.6

December 33 635 ' '910 922, ,103' 2,500 1,881 5,554 33.9

TOTAL 255 6,135 7,640 ,-10,81 3,554 24,848 17,584 56,388 31.2

1976 January 31 656 1,229 1,033 340 2,949 2,256 5,843 38.6

February 20 575 1,106 954 314 2,655 2,015 5,121 39.3

Mirth 18 571 858 869 . 286 2,316 1,733 5,037 34.4

April 21 500 704 821 270 2,046 1,496 4,621 32.4 to

May 16 506 510 802 264 1,834 1,296 4,478 28.9

. June 15 489 369 869 '286 1,742 1,159 4,377 26.S

July 11 487 297 1,018 335 1,813 1,130 4,469 25.3

August 15 506 275 1,048, 345 1,844 1,141 4,423 25.8

September 17 517 271 1,000 329 1,805 1,134 4,419 . 25.7

October 20 567 397 860 283 1,844 1,267 4,1185 25.9

November 25 622 700 918 312 2,265 1,649 . 5,340 30.9

December 37 726 1,078 1,018 335 2,859 2,176 6,132 35.5

TOTAL 246 7,796 11,210 3,690 25,974 18,454 , 59,167 31.2

1977 January 36

.6;722

712 1,353 369 2,470 6,215 39.7

February 25 672 1,220 355 2,272 5,375 42.3

March 19, .605 849 318 1,791 5,120 35.0

cliaeau of Mines presents "anthracite" and "bituminous coal. 41d lignite" categoriPsioned here as "Coal."

5 See User's Guide, Note 3. Asphalt and road oils are included in this accounting.

c
Electricity lost through' generation and transmission is not shown. The FEA suggests that 651 and 3% losses occur, respe6tively.

dIncludes resident i commercial, industrial, and transportation sectors. Excludes generation and transmission losses.

Pre-1973 dat s from theihireau of Mines, while 1973 begins the series of data from the FEA Monthly Energy Review. In 19760i

joint reporting ystem was established with FEA and BON.

fCalc lilted by the author as:

Heat rate
x (Electricity distributed).

3412

For further explanation, see User's Guide, Note 6.

Source: L. H. Crump, Division of Interfuels, U.S. Department of the Interior, Bureau orMines, HistoriCal Fuels and Energy Consumption

Consumption Data, 1960-72, United States by States and Census Districts East of the Mississippi, Information Circular

8704, Washington, D.C.1976, Table'l; J.' Gaynor (W), Federal Energy Administration, Office of Energy Information

Analysis, Monthly Energy Reiriew, NTIS UB-C-127-005, Washington, 0.C., July 1977, pp. 57-69.

4
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Division of Interfuels, Historical. Fuels and Energy Con-
sumption Data, 1960-72, United States by States and Census
Digitricts East of the Mississippi, Information Circular 8704,
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Energy Administration, Office of Energy Information Analysis,r
Monthly Energy Review, NTIS UB-C-127-005, Washington, D.C.,
July 1977, pp. 57 -59.
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.Chapter 2 diescribes the inventory of fue -using equipment. The

chapter is divided into. three sections:, (1) manufacturers' shipments of

appliances an4.equipment, (2) ownership of selectedappliances-and equip-;
/

-r-D

ment the residential,sectorrand (3) energy sources: It is important

'io'distingUi41-between.the two liata'sets. Factory shipment data do not.

generally include destination - that is, the residential versus commercial

use of a particular appliance. An attempt is made to show export

information to differentiate between exports and domestic pulechases.

.Ownership information.inthis chapter is only in terms of residential

appliandes.

, Tables 2.1 through 2.4 describe information concerning shipments of

major household appliances`.' Time-series data of appliance shipments

indicate consumer preference for a particular appliance or possible

trends in inter-equipment substitution- Similar tables, are presente

describing heating and air conditioningoequipment. Special emphasis h

been placed on.manufacturers' shipments of heat pumps. 'Shipments have
'.... .,k I

increased considerably; n the last five years. Heat pumps are generally
--,\

les sq energy-ihtensive than ether spa conditioning equipdent; however,

their Usage is,highlY dependent on the geographic location of the housing

unit (Table 2.i).

Factory shipment data should not be considered as an accurate

enumeration of applianceownership. This ownership information is

obtained from two Bureau of Census Surveys.only recently released:

the Annual Housing Survey and the Survey of Purchases and Ownership.

Data on ownership of household appliances and on space c nditioning
A

equipment_by type is presented. Table -2.17 shm4s the consistency of

thetwo surveys by air conditioning da a.

27

44.1.

'Preceding page blank
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In some cases, ownership of specific appliances is dependent on

household ,income, as indicated by Figure 2.4. For example, of the
a.

"under $3,000" income group, 96.6% of the housing units have refrigerators.

FOr-the.same income group, only 6.5% own dishwashers.

4
Specific data on commercial appliances and their usage rates are

generally unavailable. In some cases, manufacturers' shipments are not'

reported to dssure confidentiality of-a specific manufacturer. The

information available is usually inconsistent. Occasionally, commercial

equipment 4.s classified by tonnage or Btu category, rather than by

commercial use of that piece oAequipment.

4 9



Table 2. Major Household Appliances, 1976
(103 units shipped)

Appliance- Merchandising
Current Industrial

Reports

Ranges

ElectFic

dai

2463

1825

2733.6a----

.175937)

Refrigerators 5164 '1911.7

Freezers 1791 1482:6

OiShwashers . 3140 2983.1.
:

Food waste disposers 2515 2454.7

.A-Trash compaCtors 249 252.6

;Washers and dryers 8113 76451.
Electric water heaters :2616- 2551.9

Gas -water heaters i 3114 '- 3267.5

Room air conditioners 2962
..,

of Current
.911usiness'''
in

2168 /

825

4805

1550

3148"

2513

7656

3319

2840

a
Excludes microwave and dropin ranges.

bStandard models only.

SourceS: U.S Department of Commerce, Bureau of Economic Analysis,
Survey of Current Business, Vol. 57, No.. 1, Washington, p.c.,
p. S-34; J. Lyons, A. Tyll, "StatAticaI: and Marketing
Report," Mexchindisins, Vol. . 2, No. ,3, New York, larch 1977,
Pp.-89 and 43; U.S." Department of, ommerce, Bureau 'Of the
Census,7Currnt Industrial Reports,' 1976, Maj.or. Household
Appliances,-MA-36F(76)-1, Washington, D.C. June.1977,.
Table 2 (also- gevious years).



THE NICWIlt TIME TABIES. SNOW INFRATIN FRY TABLE 2.'1 IN GREATER DETAIL

Table 2.2. 'Major
Household Appliances, Current.

Industrial, Reports

(103 units shipped)

Appliance

Ranges

Electrica

Gash

Refrigerators

Freezers

Dishwashers

Food waste'disposers

Trash com actorg

1967 1968 1969 1970 1971 1972 1973 11)74 1975 1976

Washers dryers and combinations

Water haters

Electric

Gas

2019.9

NA

2259.5

NA

2306.0

NA

2238,0,.2572,4

NA NA

3096,9

2355.9

3603.7

2055,4

3097.0

1675,9 .

4779.5 5141,3 5279.8 5259,4 5543.7 6068,5 6527 570.2

1039,4 1064,0 1164.2 1304.5 1240.8 1355.4 2286 7 8 3060A

1581:8 1856,5 1998.7 1971.9 22693 '2922,3 3439.0 3102.4

1498:5 1707,5 1825.5 1849.0' 2119.2 2540.9 2817,9' 2391.6

NA NA NA 'NA NA NA 4551 474,5

NA 7690.1 7684,6/ 7437,5 7929,6 9062.7 9661,8 84272
6

1398.5 1925,2 1924.1 1995.3 2210.8 2534.6 2806.6 2569,4
.1

NA' NA NA NA NA 3320,2 3041 3 2955:4

21901Z 2733.6

138,0 1759.3

4552.5 4911.7

2644,5 1482,6

2463.3' 2983.1

2002.2 2454,7

224.4 252.6

6876,5 7645,1

2246.7 2551.9

3194,2 3267.5"i'

NA Not available.,

a

Excludes microwave and drop-in ranges,

bStandard models only.
,

4o'.Sourcei U.S. Department of Commerc, Bureau of the Census, Current IndUstrial Re ores, 1976,

n

Ma Or
MA.36F(76)71, Washrigton, p,c., June 1977 (also pr6vious ars) ,
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Table Major household Appliances, Merchandising

(10 'units shipped)

Applidnce 1967 1968 1 1969 1970

Mr'

1971 1972 1973 1974 1975

Ranges

Electric 1,910 2,307 2,343 2,362 2,714 1,232' 3,430 2,925 2,082
Gas 2,123 2,286. 2,471 2,362 2,549 2,661 2,481 1,50 1,618
Smooth-top

210 300 275

Microwave ovens
30 .100 325 440 635 840

Refrigerators° 4,713 5,151 5,296 5,286 5',691 6,315 7,A 6,?57 4,89.5

Freezers 1,100 1,125 1,195 1,359 1,437 1,577 2,695 3,519 2,736

Dishwashers 1,537, 1,961 2,118. 2,116 2,477 3,199 3,702 3,32b 2,702

' Food waste disposers 1,357 1,812 :1,943 1,977 2,292 2,771 2,974 2,553 2,080

Trash compactors,
100

9
210 320 315 233

Washers

Dry z,1_

\,

Elictrk

4,366

1,819

4,520

1,986

4,422

2,117

4,094

2,129

&&.02.,

2,521)

5,102 5,979

2,989 3,330

5,338

2,845

4,478

2,198
Gas .829 876 905 852 850 936 926 739 672
Compact

290 310 190

Water heaters

Electric) 1,261 1,480 1,549 1,684 1,922 1,265 : 2,591 2,487 2,183
Gas 2,555 .2,756 2,742 2,785 3,089 3,163 3,080 2,569 2,645

Air conditioners, room 4,129 4,026 5,459 5,887 5,438 4,508 5,346 4,564 2,670

Pho ographs 5,265 5,508 5,069 4,106 4;439 6,919 6,596 5,265 3;420

dios 31,684 34,322 39,414 34,049 34,105 42,149 37,652 33,230 25,276

Television

Black an0 white 5,435 5,551 '4,975 4,546 4, &74 8,145 7,033' 5,941 4,968
Color 5,224 ,827 5,524 4,822 6,181 8,37816 9,263 7,830 6,485

rs,)

1976

2,463

1,825

267

1,485

5,164

I

1,791

,140,

,515

249

4,747

2,466

70

.19

1967L1973 1973-1976

average annual average annual

growth rates' growth rate.

(It) (%)

111,,

10.2 -10.5 1

2.6 -9.7

b, .' 8.3

b . 50.0

7.1 -10.1

16.1,

15.2

-12.7

-5.3

14.0 76.4

b -8.0

5.4 -7.4

10.6 -9.5

1.9 -8.6

b -12,8:

2,616 ,... 12.8

3,114 3;2

2,962 4.4

3,800 . 3.8

28,300 . 2.9

5,196 4.4 -9.6

7,700 10 4 , -6.0

a
Growth rates computed by the author.`

;Growth rates were not computed due to lack of early data serhs.

c

Includes "compact" appliance of that category fop 197,-1976 ddta.

d L,

Includes washer-dryer combinations for 1967-1969' . )

8ource: J. Lyons, A. Tyll, "Statistical and MarlOting tport,/Merchandising Vol. No. 3,
New York, March 1977, pp. 39 and 43.

t:,
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Table 2.4. Electric and Gas Household Appliances

(103 units shipped)

1967 1968 1969 1970 1971 1?72 1973 1974 1975 1976

Electric equipment

Rangesa 1910 2307 2342 2362 2714 3232 3430 2925 2080 2468

Refrigprators 4,713 5150 5296 5286 5691 6315 6774 5982 4577 4805

Freezers 1100 1124 1195 1358 1436 1576 2415' 3220 2457 1550

Dishwishers 1586 1960 2118 2116 2477 3199 3702
C
3316 2702 3148

Food waste disposers 1356 1812 1943 1976 2292 2771 2974 2555 2080 2513

Washers 4323 4482 4378 4093 4608 5107 5504 4952 4228 4485

Dryers (including gas) 2642 2862 3022, 2981 3377 3925 4256 580 2869 3171

Air, conditioners, room 4129 4026 5459 5886 5438 4508 5346 4564 2670 2840

Gas, equipment,

Ranges 2123 2286 2471 2361 2549 2661 2481 1950 1618 " 1825

Water heaters 2555 2756 2742 \ 2785 '3088 3161 )3080 2569: 2645 3319

Warm air furnaces 1146 1428 1546 1471 1795 2066 1720 1476 1186-o 1554

a
Over 21i kilowatts.

Source: U.S, DeNttment of Commerce, Bureau of Economic Analysis, 1975 Business Statistics,

20th Biennial Edition, Washington, D.C:, May 1976, p. 161.



Table 2.. Selected Heating Equipment Factory Shipmentsa

Oil hqrners

Residential

Commercial and industrial

Domestic heating stoves

as

Woodb

Coal and wood°

Kerosene, gasoline, and fuel oil

Floor and wall furnaces

Gas-fired

1961 1968#

511,154 532,613

483,444 505,107

Oilfire

Gas-fired unit heaters
'

afacto

710 27,506

1969 1970

523,815 573,404

499,169 546,923,

24,647 26,481

1,511,936 1,614,261 1,637,396 1,453,759

919,984 1,001',345 1,043,158 , 928,869

171,111 167,511 142,617 103,113

155,331 157,596 160,141 145,473

',287,B11 29,480 I i76,301

146,07,D 451,485 47,930 412,836

429,65 .134,956
. 451,828 391,730

16,115 16,529 16,102 15,106

19.10510 184,588 218,103 176,473

1971

606,391

581,341

'1,335,010

873,780

150,204

11715';'

485

,7

:753344

15,050 ,

1,316,656

93,978

0274465047,1,1

1,558.

13, 469

1 6,166,

972

,951

44,613

890,840

86,319

141,882

197,615

639,293

10,778.

180,173

1973

791,897

732,497

59,400

1,283,833

844,618

88,161

151 15

H199,9

500,69

491,015

9 064

.203,733

1974.

567,317

510,543

56,774

981,7351

418,976

123,798

240,926

198:035.

341;131

340,754

6,377.

164:938 .

1975

695,207

586,625

58,582

957,301

304,981

126,698

391,237

131,385'

361,7661

355,08(

6,686

112,560

y shipment data on electric spice heating equipment is not available from
this source, ;

eetmetal airtight types.

Other than sheet-metal airtight types.

d

100,00 Btu per hour and under.

Source: U.S. Depart of Commerce, Bureau of the Census, Current Industrial Reports: Selected

Heitin Eiuii Washington, D.C., annual, Table 3,
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Table 2.6. Unitary Air Conditioners, Factory shipments
(units shipped)

1

Year-Round,
'Single package
Air conditioners (Single package and

remote condenser type)

Split systems

Heal pumps Total
(Air-conditioning

condensing units only)

1967 - Total 106,274

pesidential 29,712

tommercial c 64;1'52

Export ,12,410

1968- _120,136

Residential 30,746

Commer ial , 75,174

Gport 14,216

1969 - Total 135,380

Residential 33,049

Commercial , 86,602

Export 15,729
411.

1970 - Total 157,559

Residential 43,508

Commercial- 6,349

Export 117,702

1971 - Total 195,737

Residential 89,559

Commerci 90,433

Export 15,745

1972 - Total 278,507

Residential 144,456

Commercial 118,700

Export 15,4151

1973 - Total 361,975

Residential 216,510

Commercial 121,490

Export 23,955

1974 - Total. 371529

Residential 190,957

Commercial 100,387

...Export 29,985

1975 - Total 200,232

Residential 89,879

Commercial 84,299

Export ... 26,054

1976 - Total. 269,318

Residential 128,065

Commerciaf 92,482

Export 48,771

.\

°

'6

88,728

38,302

49,954

472

115,328

40,022

744 326

1,030

146,742

56,612'

88,548

1,582

150,031

69,423

78,285'

2,323

183,561

195,313

85,749

2,499

148,284

.:23f11. 77

. 3,431

275,775

101,718

168,402

5,655

237,818

198,402

132,269

7,147

68,626

76,011

5,635

227,382

103;180

107,748

16,454

768,359 79,725 .1,043,086

585,121 60,520 ,.. 714,025

173,393 16,911 a
6.-

304,410

9',475' 2,294 24,651

910,597 88,500 1,234,611

709,676 66;943 847,387

188,648 18,664 356,812

12,273 2,893. 30,412

1,255,585 97,318 1,635,025

1,017,43 67,478 1,174,570

223,3 28,286 426,774

14,816 554 33,681,,

1,210,741 97,6 1,616,018

999,025 ,267 1,172,223

190,291 /---- 34,843 399,768

21,425 2,577 44,027

1,415,300 82,281. 1,876,879

1,156,394 67,147 1,408,413

236,852 : 11,871 424,905'

22,054 3,263 43,561

1,812,064 97,600 2,436,455

1,488,910 80,477 1;826,519
.. .

102;915 12,409 565:811.

20,229 - 4,714 44,125

'2,081,668 120,016 2,839,434

1,742,263 87,035 2,147,546 f.)

303,270 27,084 620,246

36,135 5,897 ' 71,642

1,791,098 138,583 2,488,828

1,503,286' 96',932 1,889,577

,236,109 31,082' 499,847

51,703 . 10,569 99,404

. 1,105,340 166,653 1,622,497

811,48 128,005 1,174,578':

1761 32,835' 366,906

43511 5,813 81,013

1,506,587 324,27; 2,327;559

1,218,507 . 250,930 1,700,682

196,702 61,596 458,528

91,378 11,746 168,349

Source: Air-Conditioning and Refrigeration.Institute, "IndUstry Tables
of Unitary Shipments," Arlington, Va., June1977,' Table 5.
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Table 2.7
Heat Pumps, Factory Shipments

(units shipped)
N 1

Current Industrial Air Conditioning and
RefrigeratAn InstituteReports"

1960 47,504b

19 51,049

.1962 i 61,1113

1964 .76,380

1964 76,785

1965 72,275

1966 81,992

1967 73,989

1968 78,792

1969 90,865

1970. 88,180

1971 th4944

1972 80,843

1973 .104,267

1974 122,561

1975 160,485

1976 13,551 (P)'

47,501

51,049

61,813

76,380

76,785

72,275

'82,217

79,725

88,500

97,318

97,687

82,281

97,'600

120,016

138,583

166,653

324,272
r

a,
nformation is also available by Btu classification.

P Preliminary.

Sources: A.J.S. De ment of Commerce, Bureau of the Census,
Curre Industrial. Reports Air Conditioning and
Refri eration.Equiment,'Washington, D.C., annual,`
Table 7; Air-ConditilDning and RefrigerationfInsti-
tute, "Industrx:Tables of Unitary Shipments,"
Arling on, Va., Table 13.

\:)



LEGEND
= HEAT PUMPS
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.

Source U.S. Department of Commerce,'Bureau of the Census, Current
Industrial Report Air Conditioning and Refrigeratiok,
.E ui ment, Washington,D.C., ahpual, Table

7..

d

1

1958 1983 19a2 1984 il. ite
YEAR

.1972

Figure 2.2. Trends in Heat,Oump Fdctory Shipments.
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Tab4, 2,8, Het Pumps Added
to New,HOusing Units byCensus Divisiolft

4

r.

East West
East West

N w Middle

.

National '

North North
South

Southj South Mountain Pacific

Total

Eng and Atlantic
AtlanticCentral Central

Central Ce tral

72

Total housing

units added
50,523 64,362 8047l 29,393 310,864 85i 139,000

42,041: 133,400 935,251
Heat pump

installed 57 582
(

929 '611 57,675 5,07 2,596 16,629 3,413 87,569
) Percent

0,1 0.9
, 2,1 '18,6 6,0 1.9 39.6. 2.6 9.4

1973

Housing 44,343 72,843 102,061 35,578 373,842 102,396 149,286 50,781 107,469 1,038,599
Heat pumps

29 1,053 2,052 1,506 96,62k 5,978 1061 12,367 2,198 123,269
Percent

1.4 2,0 4.2 25T8 5,8 1.0 24,4
, '2.0' ..11.9

1974

Housing
35,200 70,600 115,000 44,700 297,000 117,000 117,000 37,500 90,000, 922;000

Heat pumps
265 621 2,300 1,760 25,400 8,560 1,150 16,700 2,150 58,900

Percent
0.8 0.9 2.0 ,3.9 8.6 7.3 1.0 44.5 2.4 6.4

4.1975

Housin

Ilea pump

Percent

/21,200 50,800 84,000 39,400 237,000 87,000 76,900 37800 23,600 714,000265 2,640 13,300 3,490 69,300 11,100 2,880 17,200 3,740 124,0005.2 j 15,8 8.9 29.2 12,8 3.7 45,5 15.8 17,4

a"Census Regions" aneCensus Divisions" are described in Appendix C.

Source: Edison Electric
Instituteli.Conservation and Energy Management Division, Residential Space.Heatin Survey, ew York, June 1977, pp. 3546 (also previous years).

(
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Table 2,9, Electric Lighting Fixtures ,

(103 units shipped)

196? 1968 1969 1910 1971 \ 1972 073

Residential type 22,531 27,409 30,558 29,361 31,131 351/46 44,223'

Comiicial and

institutional type 15,213 16,672 19,227 19,991 20,318 20,85/ 30,306 34,662 29,602 31,092

1974 197S 1976

38,0A 32,952 41,885

rSource: U,S, Department of Commerce, Bureau of the
Cpsus,,Current Industrial Re orts, 1976, Electrit

(4 Lighting Fixtures, Mk-36L(76)-1, Washington, DX*, June 1977 (also prplous years) ,

r

4
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"OF TOTALMANUFACTUF6S' FACTORY tHIPMENTSdOF MAJOR APPLIANCES, A CERTAIN'

PERCENT ARE EXPORTED. THE FOLUNING.TABLE COMPARES SURVEY OFD CURRENT.

BUSINESS FACTORY SHIPMENTS TO EXPORT ESTIMATES FOR 1976. APPARENTLY

EXPORTS COMPRISE A SMALL PERCENTAGE OF FACTORY SHIPMENTS OF THE APPLIANCES..,-

SURVEYED.

Table 2.10. Exports of Selected Major Houspold
Appliances, 1976

Appliance-
Factory

shipments

and ovens 2,468,000,Ranges
.1tr

Refrigerators 4,805,0.00

Freezers 1,550,000

'Washing machines 4,485p000

Exports Percent exported

63,142

266,699

36,39

183,639

2.6

5.6

2.3 ,

-v:-

lik
,

Sources: U.S. u:Department of. Commerce; -. of Economic
Analysis, Survey of Curryt Business, Vol. '7y:

No.2, Washington,,D.C., 1977, p., S -34; U.S.
Department of Commerce, Bureau of0e Census',

. U.S. Exports Schedule B CommodktrGroupings;
Schedule B Commodity by Country, FT410, .

Washington, D.C.; April 1977, Table 2.
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'ANOTHER ESTIMATE OF APPLIANCE EXPORTS IS AVAILABLE FROM THE CURRENT,
StRIAL REPORT, BY DOLLAR VALUE OF SHIPMENTS ONLY, T. SE VALUES WILL

BE SLIGHTLY HIGHER THAN ACTUAL EXPORTED VALUE BECAUSE THE EXPORTED VALUE
/INCLUDES' TRANSPORTATION COSTS TO THE. POINT*OF DEPARTURE, OF TOTAL
MANUFACTURERS' SHIPtiNTS4 LESS THAN 5.0% IS EXPORTED, RCEPTIONS ARE
REFRIGERATORS AND DISHWASHERS,

Table.2.1/. Exported Household Appliances

0
($.106)

1969 1970 971 1972

.Ranges,' electrica .8.4 8.8 7.5 10.1

Refrigerators 26.6 20.5 20.5 24.2

Freezers

tishwaihers

3..2'

6.4

2.7

6.6

2.6

'8.8

2.5,

11.1

Washers and dryers 15.7 \14.3 11.6 20.0'

Water heaters, electric 1.7 2.7, 3.2 3..8

1973 1974 1915' 1976`

15.8 11.4

42.2 84.8

3.9 6.6'

15.0

72.6

'8.5

28.1

,85:5

10.1

20.6 34.0 30.9- .41.3

23.5 21.9 36.9 46.9

6.6 . 7.8. 4.3 - 5:6

(percent of factory ghipments),

Ranges, electric 2.0 2.0 2.0 '2.0- 2.0 1.6 2:2 21.9

Refrigerators 3.0 2.0 2:0. 2.0, 3.3E.7 6.5 6.6
'Freezers i2.p 1.0 1.0. 1.0. 1.0 .u1.4 1.8. , 3.8

'

, Dishwashers

Washers and dryers.

1

2.0 3.0- 3.0 .16- 4.7 .6.2 8.0 7.1

2.0 2.0 ' 1.0 2.0 2.0 , '1.9 3.5

Water heaters,..electric \2.0 3.0 "3.0 3.0 4.7 5.2' 2.9 3,3

a
Includes parts and accessories.

Source': ;U.S. Department of Commerce, Bureau of the Census, Cul-rent
Industrial Reports, 1976, Major Househo App4ances,
MA-36F, Washington, D.C., June 1977, T le 3 (also previous
years) .

626



Table 2.12. Residen jai Heating' Equipment Type
"(103)

V '

1970 1973 ' 1974 1975

Total° year-roue. housin.g units

Warm-air furnace,,

Steam or hot. water.

Built =in elVatic s

.Floor, wall c or 'pipelss furnah

',Room heat'ers. with flue

Room heaters- Wihout flue

lireplaqs, s.t or portable heaters.,

None

67,,e99 75;29\ 75,8% 77,553
. r

28,772 .36,045 37,62.9 , 38,964*

1311826 14,635'. 14,301

3,520 , 4,4W '4.,864 5,061

5 878 7;447) 7,085 6;994

,7;910,, .5;583.: ,5,473 5,2

3,94.9

3,260 2,130 2,49 2;341

-581 830 723 695,,

5

I
el

'

Source: U. S, ",D.cfpartment of, Commerce, Bureau' .of the Census, Annual ,HoUsing,
Ills', , Surve ... 1975, United States, and JlegiatisA," Part ,P7 General Housing,;'' Charac eristics, Washington, ..t.C, , April 1577;; Table, k-1' ( so'

l'.: irekrtict'js year , . ,
,

P

11N
. kl`

.4

r

p.

a

ti 41i.

op
xd

t1tr,, '
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A,
Table 2%13. Residential Air Co ditiming Equipment

in,Us by T e

Room unit(s)

Central syStem

None

1970 1973 1974 1975

16;939/,...22,630 23,Q65 22,781

7,263 12,628 _14,362 .15,536

43,492 40,035 3824-59 39,236

.

Source:" U.S. Department of Commerce, ItureAu of Vie
Census, Annu6.120ou'sing Survey: 1975,
United States and Regions, Part A 7-
General Housing Washington,
D.C., April 1977, Table A-1 (afsor) previous

) )years).

2- 4 1,
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Space Cooling

§pace Heating

.4;11

OTHER 3.9%

IN ELECTRIC 6.S1

FLOOR,WALi., OR PIPELESS 9,07.

ROOM HEATERS 11.69.

Figure 2.3. Percentage of Houses Using Space Conditioning
Equipment by Type, 1975.

gpw
( 'Source: U.S: Department of Commerce, Bureau of the'Census, Annual

Housihj Survey: 1975, United States and Regions, Part A
General Housing Characteristics, Washington, D.C., April 19 7
Table A-1 (also previous years).
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Table 2.14. Market Saturation of Major Household Appliancesa
(percentage)

Appliance in housing unit Owned by household

1973 .1974. 1973 1974

.Ranges 984 98.5 75.5 7S.2

Refrigerators 98.7 98.9 80.2 80.4

Freezers 32.1 33.0' 31.7 33.4

Dishwashers 25.7 28.4 22.1 24.1

Washing machines 72.6 71.4 69.1 69.6

Clothes dryers 51.2 52.6 48.2 50.5

. ,

aMarket saturation refers to the percentage of housing units owning
or having available the specified appliance. The Survey of Purchases

. and Ownership (SOPO) i.\s a subsample of the Annual Housing Survey.
That is, the 1973 SOPO'ata refers to 17,169 housing units and 20,18

% hciluSing units in 1974. . ,

So ce:. U.S. Department of Commerce, Bureau of the Census,kr
, Selected.Data from the 197i and 1974 Surveys of

Purchases and Ownership, Washington, D.C., July 1976,
Tables 6, 8, 12., (Revised)

II
9
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Table 2.15. Availability of Air
Conditioning by Household Typea

-:(percentage)

1973 0- 1974

Single-famildetached

Room'unit(s) , 30.3 30.5

Central system 15.9 17.3

None

attached--

53.9 523

Room unit (s) 21.3 '29.8

Central system .14.4 14.5

None 56.3 55.7

'Mobile homes -

Room unit(s) 36.4 34.4

Central system 22.3. 20:1

None 41.3 45.5 .,

aThe Survey of Purchases and Ownershit)
information shows percentages,based
the total number of jOhterviews.
Specifically, the 1973 data describes
a 17,169 universe anda 20,183
universe in 1974.

Source: U.S. Department of Commerce,
Bureau of the Census, Thq,-4'

1973 and 1974 Surveys .off
PurChases and-Ownership,'..
Washington, D.C., July 1976.
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Table 2.16. Number of Room A-i-r----

Conditioners by Household Typea
(percentage)

1973 1974

14c... Single-family, deta4Led

1 unit

2 units or more

Other
b

SiRgle-family;attacited

1 unit

2 units or more.

- Other
b

Mobile homes.

1 unit

2.units

Ot erb

19.1p 19.&

~i11 10.8

69.71 69.5 's

21.4 21.8

7.9 8.0 -4-

70.7 70.2

28.5 27.)3

7.9

63:6 ' 65.6

a
The Su y of Purchales antLOwnership
informa shoys percentages based
on the total number of interviews.
Specifically; the J.972 data describ
a 17,169 universe and 20,183. in 197

b
Includes no air jonditioners and
small percentage of not'appliday

Source: 6.S.-Drepartment of Commerce,
Bureau of the Census, The

1973 and 1974 Surveys of
Purchases and Ownership,
Washington, D.C., July 1976.

;
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Table 2.17. 'Comparison of Air Condition6ng Availability ..,,..
3%.4 s. Dataa,,1974

(percent)

Annual Housing Survey of Purchases
Survey t and Ownership,

Room units) y 30.4

Cenral systeM , 18.9

None 50.7

30.5

16.7

.52.7,(

a
Annu 1 Housing Survey'data has been expanded to total
'housing (67,699,000). The Survey of Purchases and
Ownership 1974 data,is based on a 20,183 universe
from raw interview data.

Sources: U.S:-Depatmepi Of 'Commerce, Bureau of
the Census, Annual Housing Survey: 1974,
United States and Regions, Part A General',
Housing characteristics, Washihgton, D.C.,
April 1976', Table A-1; U.S, Departmegit of
Commerce, Bureau of the Census, 197x3' and
1974 Surveys of Purchases and Ownership,
Washington,D.C., Jply '1976.,
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Table 2.18. Fuels UsedlorSpace Heating and Cooking,

Occupied units (10)

1970

r

1973 1974 1975

All occupied unit's.
4

k3,445

Rouse heating fuel

Utility gas,, 35,014

Bottled, tank, or'LP gas 3,807

Fuel'oil, kerosine, etc. 16,473

Electricity 4,876

'Coal or coke 1,821

Wood 794

Other '266r

None 395

Cooking fuel

Utility gas 31,244

Bottled, tank, or LP gas 5,314

Fuel oil, kerosine, etc. 303

,Eleqricity 25,768

Coal or coke 157

Wood 40

Other 43

None 213

9,337, 70,830 2,523

38,461 391471 40,933

4;422' 4,143 4,46
17,235' 16,835 16,299

7,213 8,407 9i173

800 741 j 573

604

151

452

31,924

5,720

87,

1,013,

37

210

a
Less than 0.1%,

I

65 0852

90 78

484 468

31,890 , 32;493

5,561 5,440

81 76

32,728 33,944

36 -J 23

, 206 230

7 3'

321 315

.

I

Percent distribution A

,1970 1973 1974 1975

100.0 100,0 100.-0 100.0

55.2 55.5 55.7 56.4

6.0 W6.4 5.8 5.7

26.0 24.9 23.8 22.5

7.7 10.4 11.9 12.6

2.9 1.2 1.0 0.8

1.3 0.9 0.9 1.2

0.4 0.2 0.1 0.1

0.6 0.7 0.7 0.6

er

49.2 46.0 45.0 44.8

8,4 8.2 .7.9

0.5 ,a a a
40.6 44.7, 46.2 '46.8

0.2 a a a

0:6 '0.3 0.3 0.3

a a a a

0'.3 0.5 ',0.5 0,4

.
4 .4,

Source: U.S. Department of Commerce, Bureau-of ifie ensus, Annual Housing Survey, '1975,
Unites 'Stated and Regions, Patt Al-General' Housing Characteristics, Washington,
D.C., April 1977, Table Afi..(4,so previous years).

4'
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1970,

1975

ELECTRICITY 12.6R,-7

BOTTLED,TANK,OR LP GA. 5.73

4iFigure 2.5. Fuels Used for.Spa6 Heating in Housing
Units, 1970 441975,

Source: U.S. Department of Comlfierce, Bureau of the CenSus, Annual
Housing Survey, 1975,UnitedoStates and Regions, Part AGeneral Housing Characteristic, Washington, D.C., April 1977,
Table A-1 (also previous years):
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Figure 2.6. Fuels Used for'COoking in Housing
Units, 1970 and.1975.

Source: U. S. Department:a Commerce, Bure,u of the Census,
Annual Housing Survey; 1975, United States and
Regions, Part A -- General_Housing Chatacteristics,
Washington% D.C., April 1977, ;table Al.:1 (MS°
previou years.)

t", 1,1



Table 2.19. Energy SourceAfor Wat6: Aeating, 1970a

(103 occupied nit)

A

1

Census

, division

'f

,Total ,

.

Utility Liquid.
Bottled other toccupied,

. or !good, ElectriCity

units
gas fuel

'gas fuels

tone

coke

UnitedStates
c

63,447 3495r 6,200
, 459 i 47' 16,103

,, ,144 132 - 2,401.

.
.

Ow
...2:. New E glanii,' 3,645 1,131 'il'i,510 4 / '. 5 *775. 151 : ' , .8 61

,i

Mid e41antic 1U34 '5;729, ' 3,854 210 I 1 3 1,539, 301 61 137,/

East North Central 12,383 8,414 194 186/ : 4 .., '2,828 485 '- 20 253

r
1 riA West North Central 5,154,, 3,160 53, 6! 2 : 1,26

,,,,; 535° 10 182

.

i.
,

,

. , 1

. SobtOrtlantic 9,48---.,L924 498 ' 33 15 , 4,727 , 4 : 14 , 748

''0,..
1 '' , ,

,:, ,...'
East South Central

, 3,868 1,431'----,_
5' )1' 4 ;

L42 ' 21b , . 2 . S24. ,

West .South Central 5,952 4470 ,., 3 1 2 . Sli 558 6 379

Mountain
. 2,51$ 1,705 11 6 4 '576 151 2 63

Pacific,
. 8,653 5,993 ,2' , 4 9 ',258 52 11

,,

1,
\\

includes single-faiily, multifamily and mobile homes, kt

b1,55
Regions11, 'and "Census are described in Appendix C.

C
,

Figures may-not reAO_TicTaing; .

Source: U.S. 0ellartmentYof Ciperc4:Burep of the Census, 1970 Cens Of 'Housing', Detailed Housing

Characteristics,-00d iOtes Summary, Washi,vtdp,D.C., 1972, p. 254-255.
,

q.,

41



Table 2.20., Energy Sources fosi.C1O, es Drying, 1 70
ac

(103 occupied units)

a'

Census
b

division

Total
occupied
uni;ts-

Gas=
heated

United.States
c

'New England

`'Middle Atlantic

63,447

3,645

11,834'

7,840

262

1,569
: .

East North Central: 12,383 2,66;

West-North Central, 5,154: .,879'.
4,

South Atlantic :%438 374

East South Central 3,868
...-

121

West 'South Central'.
i .

','952 680

Mountain 2,5187 169

Pacific l. '8,65.3 1,119

tlectricallyi
ll eated

<
None';

4,18,637 36;970

l',150 2,234

2,853 7,413

.3,970 5,745

- l,-737

2,545

2,538,

ne-,518
,

1,166.

'f;461.

882

2',872

7

3,811'' a

1,468

4,662 N.

-

,*
7 Includes single7-famiqr, murtif-amily, and mobile homes

iCensus Regions'? and.?Census,Divisions? are described in
Appendix C.

Figures may not adedue,to rounding.

Source: U.S. Department 7Of-CoMmerce, BUrea4 of the Cenu§,'
970 Cens usof Housing, Detailed.Housing,-

arieterislics;.United Statds/ Spmmary;Wa, shin' gton
, :. J972, pp. 254:-.255..

44



CLOTHES DRYING

, Flg e

. Water Heatilig by

P

4.,

ied,for Residential Clotheg Drying and

umber 'of OcCupied Housing U its, 19'70,

v

.1

,

4

`

A

NONE 3.87

OTHER 1:0;

130MED'iitAS 5.07..

1

Source:, U.S. Department of Commerce, Bureau of` the Censug, 1970 Census of.HousIng,

.4

, Detailed Housing Characteristics,linitea
States Summary;. Washington, D.C.,°:

.! 1972; pp. 1,54 -255
b,4, .

I ,

4

r-

9

'
4

VI

tri
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Table 2.21 Fuels Used in .Mobile Homes for.
Selected End Uses.
. (percent a"

End use 1973 1974"

Cooking

Gas, pipe

Gas, bottled

Electric

1herb

Heating

,Gase pipe..

Gas',' bottled

Electric

'Fuel oil
f.

Wood

None

28.3

49.5

21.7

0.4

30.5

25.4

:OW 10.1,

0.1

0.7'

1'

-27.2

49.3

23.2

0.2

29.0

27.5

v
30.4

12.3"

0.2

o

.aThe Survey of Purcheses and OwnerShip'in otmation shows.
. ,

peccentagesbase&-.;oh-the,totalnumber.o qnterviews of
obile home owners-. Speiifically,,the41 73 data- .

escribes a 681 u se and a 1258 universe in 1974.
.. ,,

b
Includes fuel oil, coal, coke,. and wood

I ,

, ' )-

Source:,, U.S. Department of ComMerce, Bureau f the.,
Census;The'19.7.3:am& 1974'Survey o urchasety.
and Ownership, Washington,,D,C. . e
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.
, North Central

189,000 1966 7 83 10214,000 1967. 9 -,k, 80 11223,000' 1968 8 78 13183,000 4 1969 10 83 6166,000 1970 13 80 7208,000 1971 13 78 9231,000 19 160 74 .9255,000. 19 25 61 13217,000', 1974 .36 51 12'215,000 1975 38 (49 1 9

South

57

Table 2.22, Fuels Used fOr Space HedFing
in New Single-Family Housing Unit

(by percent)

Regiona
Typerbf heating fuel

'Homas (103)1 - Year electricity Gas Oil

Northeast

127,000 1966 13 48, 36127,000. 1967 13 56 28
r

133,000 1968 -15 51 33122,000 1969 19 49 31 -113,000. 1970 24 43 31134,000 1971 24 4,2 33149,000 1972,.. 29 36 ', 33_155,000 1973 28 34 .35131:000 1974 38 29 32113,000 1975 33 24 41

333;000 v 1966 I.2 28 56
365,000. 1967 29 58
374,006 -1968 32 57
342,-000 1969 35 57

,~
377,000 19 .39 57
467,000 19 45 49
524,000 1972 ' '52 42'

' 514,000 -. 1973 59 33
394,000 1974 67 27
358,000 1975 66 29

6
West

130,000 1966 24. 73
.139,000 1967 20
170.000 , 1968 23

''. 74
*76

, '163,000 1969 '25 , 72
`' ,

1 1970 ,57,000 22 P 76
204,0i0 1971' ' 21 77

b. 239,000 1972- = 6 72
--, - 251,000 1973 2% 69
4 4 190,000 ,;

66
181,000

1974 ,

1975,, .39 59,

11

9

7

7

5

4

4- -

7

2
3

2
2

1

i

4 1

b
b

a"Census Regions" and "CensuS DivisionS".are-described in
- , Appendix C. . :: . :.

.

bF4gures withheld,by source because. estimate 'did not meet A
publication\siandal.ds on,,the basiskof sample,size:

\

Sodroe:f Edison-Electric Institute, COnServa.tion and EnergyMan*ement
t , ,

i -

,Division, - Heating.. and Cooling' Statistics of Marketing
Interest on New Housing 1965-71975,'New York, December" v,.

l976.;-16p..4, 902,

/ 0
6

,;

o IL
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Table 2.23 Type of Heating PUelAof Units in
New MUltifamily BuildingS4

Type of heating fuel
k Units' (103)

K

Percent
distribution

1974 1975 1976
1974 1975 1976

Uniied.States, total 760 430 336 100 100 100 '
q-,

i

ectricity 455 253 '200 _ '60 59 59
Gag° 269 141 111 35 33! 33
ON:

. 29 29 , i 22 4 7 7
1,- Other types Y 7 7

3 1 : 2 .c,.1

NortAAtb, tota 95! 69: '49 100 100 100
(,...-- .

zirElectricity /42 ,44- 21' 44 35. 42
Q

(

Gas 27 17 11 28 .24 22
.0i1' 21 .:.-, 15,6/. .22 34 32
Other types ) 6 5 2 2 :,.. 6, 8. 4

.NorthCenttalb
,.total 152 93 '''' / 83 100 100 .' '.100

Electricity illt 45/ -'43
/

39 .49 52
I .Gas 90 AY, 38 59 50 46

Oil. 1 b . 1 ., .b 2
Other types 1 1 : b 1 1 s- b

total 344 164 101 100 100 100_.

El ctricity .263. -129 77 76 78 76
Gas 73' 30 -18 ' 21-, .18 - 18
0i1 7 5 .6 '2 3 6t- '

Other types b., b 1 b b 1
-Westb , total, .' 170 103 03 100 10'0' , 100

.

9 48' 4/
.II* 9". 5437 C-5j 2"457

; Gas,
Electricity 90 55

Oil
tg) c c c c c, q

Other types' c c .P . c
'41tfi

thb,

.qInclUdes privately owned,thul ifamfily housing completions..
1

h',.,Cens Regions" and ensus Divisions"'are described in
Appendix C.

jewerthan

t,

its or =ss than 0.5%:'

may not add du to rounding.

Source:, beparment of Commerce, 'Bureau ofthe Census,
Chakacteristits of.NeW Housing, Construction Reports,
Series.C-25, Washington, ,MC., 1977, Table 17 (also
previoils yeaxs)

\\
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,
,

THE DEMAND FOR .ENERGY FOR:0R CONDITIONING MAY BE A FACTOR NOT ONLY OF

TEMPERATURE AND HUMIDITY:BUT ALSO OF FINANCIAL RESOURCES, WHILE DWELLINGS

MAY ROUTINELY BE,CONSTRUCTED,WITHHEATING UNI:eS THIS-MAY NOT BE THE CASE

WITH AIR CONDITIONERS.
Pt :

Table 2.24. Air ConationIng of ,Units in New'
,Mudtifamily-Buildingsa

.

Units'(103): PerCent
stribUtion

1974. '1975' -1976_
1974 1975 . 1976

United States, total 760 430-. 336 100' 100 100

With air conditioning 653 367 254 86 . .85 75.
Without, air. .Onditioning 107, 63 83 14 15 25

NortbeaStb tot I 95- 69; 49', -100 ('100 100.

With air'conditionine.( 62 84
'89

78
Without air conditielling .L6 '8. 16- '11 22

7
'North 'Central ,.total 152 93 . 83 100 100

'83'
-e.

rpm, With air conditioning
, 134 71 88 88 85

Without air conditioning. 'NA : 18 12 NA 12 , l5

3clutn , total 'N 3444 v1:64 101 100 100 100

With air conditioning, 162 .. 95 98 99. :J93
. Withou't Air conditioning 2 7 2- 1.

,'.N:23-
, total' 170 103 103 100 100,

With'aIr conditioning 101 61, 53 60' -59 51,
Without ai> conditioning 69 '42 51 40 `41

a
Consists of privately owned-multifamily heusingcompl

1),;Census

Note:

NA

ions" and "Census Division's"

otalmay:iflot add due to roUding.

Not'a "ilab1e.

U.S. Dep rtment of Commerce,
Character tics'of New Housing, COnstruction Reports;
Series C-25 Washi,n0ow, D.C.', 19, Take 17- (also
preVioUs years).

-
are described n Appendix C

-54,urce:
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Chapter 3 7/

Appliance Efficiencies

A. .B.



In 19703 1015 Btu of prpary energy were used by major

,appliances epresenting over 20% of total U:S. energy use. A knowledge

of how this energy is used and how much is actually converted to eful

work is a prerequisite for any estimation of the potential Savings. and

for the final implementation of an energy savings progrh. In Vis

P chapter data on the energy efficiencies and power usages of household

appliances are presented. In terms,of the act40.availablikdata, a,

A
strong delincat on exists

manufactured in rec- t yea

between the appliances in Use and the appliances

Primarily due to the rge'number of appliances in existence and to

th4,:Nide-diversity ofd model types within each appliance category, very

Alittle data are available on the energy efficiencies and power usages of

the appliances in actual-use. Practically all that can be done is to

a.,
make estimates of power usage based on several 'surveys done in-recent

years. A possible problem with load surveys of this at
-As.;

is that the

practical sample size is smaller than the numberof different Model's in
, 4-

.

Use wither most appliance categpries.,'NeVeriheless the' resulting data
.

are most likely ,representative 'valUes for the appliance categories

. 1 surveyed, although no real measure of their accuracy is possible,
.

-.
. &'

'Under various' certification programs, the _performance specifiCaiions
i!

.

.

.
.

and energy effiCiencies for the .17.-Majority of individual models of ,'
., .. x

/

room air conditioners; unitary air conAtiOnersU4itau,heat
. .

freezers$,refrigeratorS, and refrigeratar7freezer,are availa

UnfortUnately, the individual ppdel sales da4. necessary foiNgregation,
, .

...

' into meaningful categprie,S.argleonsId8red propri'etary by.manuf4cturersffi*
..

= .

.1; *For the purpose of this narrative the term appliance'inclutes water,
heaters; space heaters, furnres, and Air conditiiners'in addition.
to the' customary houspold a plianeS.

d, 4 4 411

,,--Plecding page bilk
.63
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and are not available. Therefore, any aggregate figures involve rather

largrpossible errors, and"the best that can,be done is.to.mak e an

accurate presentation of the potential errors, alth h it is likely
, A

that the actual errors incurred are significan,t4 smaller.

Significatimprovements in the data available are antic ated as
. .1 .

the need .for applianc efficiency is more widely realized.

Energy CoWservation P
rt

ram for Appliances under the auspi es of the

FEA (lot.J. part of DOE) is a prime example o

these

program workflIgEtOward77-

,

ends; Until recently very little work has been done

of applianiCe efficiency and in the documentation'thereof.

lie chapter first

of a status summary of

in the area

pr4ents an overview of the material Jri the form

the proposed and final federal 'regulation
)6

promulgated along with the.baseline 1972 appliance efficiencies and the

1980 efficiency improvement targets. Subsequent sections then provide
_ 410.

supplementary And more In-depth TOrmation-pertaining to the indidual
7.4

.

,

. appljanoe categbries. ',herever possible'data is peesented-to'alfow

the-catculation'of energy use anaa.ToSsiblebreakdoWn thereof when,

given "-the niaber of units' or their capacity.
.e7

, i. : - ,::,. .

It -should be.noted thati throughOut pie chapter, only'the design I
:;-i,,

, .11 ) r
options to iMproveerf4tiencies-as- delineatecrbYthe FEA are.presented.

..., 4.
,k, .. : i

It was bqiond,lhe scope of the, firstivedition of this Ocum.eni"to delve-'
- A

.

into the area in great;,,detail and the fEA/NBS
,

ion were only

:saiv,efethis. prqmptive pgsltion as th,e,Isqre4ropos;ecl to become
sA'

ed'era,l _regulations. In practice several. tti44.2e4Nn7pa:X:t.91,1

typeg./are available and Will Vetreated in later, eaitions and
0 -

parts of

a,,Appliance

supOements.

For the reader particularly interested it ,.this -sublect*'a speciart, =

hibliagraphy of relevant documents,is presented in Appendix D.
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HE EN RGY POLICY AND CONSERVATIONACT; AS XMENDED'BY THE ENERGY CONSERVATION

' AND PRowl- ON ACT, REQUIRES THE IMP*MEWATION OF A CONSERVATION PROGRAM

FOR CONSUMER PRODUCTS .OTHER THAN AUTOMOBILES.

.4;7

JAble 3.1. Federal Register PublicAtion Dates of Rules Under
The Energy Conservation Program for Appliances

Appliance category
Test procedures

Proposed. Fina

Energy efficiency
improVement targets

ProPoSed Final
a

)' Refrigerators and
refrigerator-freezers

Freezers

iDishwashers.

Clothes dryers

Water heaters

Room "air .con loners'
Home heating e uipment

(not:includingfurnaces)

Televisions

-Kitchen ranges and ovens
u ,

ClotheS:-Washers

Humidifiers and dehumidifers

CentrAifair conditioners

Furnaces

4-27-77

4-27-77

3-22-77

4-27-77

4-27-7

8-31*-77b
5-11-77°

4-27-77

Rev. 7-8-77
_ 6-16-77)

.5-17-77

6-1-77

8..4/47

'9-14-77' 7-15-77

9-14-77

8-8-77

9-14-77

10-4-77

6-1-77 '

7;45-77

7-15-.77

i7=15-77

7- 77

7-15-7

7 -15 -77

9-14-77 I 7-15-77

7-15-77

7-15-77

\ 11-77
.

After the,proposal oP-the Improvement target a period of time s allowed
for hearings and public review before the final target is promulgated.

.date'no final targets have been published.

Ventedi

4 Sour es: See p. 660,,
b A

4 4.t, At.

9
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,

' A

/Sources: U. tonal Archives, Library of. gongre_s, Fede, al Regi,St ,
Vol. 42; 5, Wathington, D.C., Match 22.1977,.pp, 154234
427; Federal Aegi;t,Vol. 42, No. al,oWashington, D.C.,
April 2a, '1977, pp.1:576-593; Federal Register, Vol. 42, No: p ,

Washing on, D.C., lay 11, 1977, pp. 23860-965; Federal Registe,
Vol.,42, No.. 95, Washington, D.C., May 17, 1977, pp. 25329-
335; Federa' Register, Vol. 42, No. .105, Washington,
June 1,-197T, pp. 27896-955; Federal Vol. 42, No.,114,
WashingtOn, D.C., Jine 14, 1977, pp. -408,; Federal
Register, Vold 42, No. 116, WasKingtoti.C.',,Iirie 16, 1977

. pp% '30627-637i\ Federal a'egi§ter ,Aol.; ,?;; No. 131, Washington,
I. D.C.,,July 8, 1977, '\ip._35170 and 3517 '=,Federal Register,

VD1. 42,' No. 136, Washington, D.C:, JU y 1977, pp. 36618-
- 670; Federal Register, Vol. 42, No. 15,sWashington, D.C.,.

August 8, 1977, hp. 39964-969; Federal Register, Vol. 42,
'No. 155; Washingtbn, D.C., August 11, 1977, pp. 40701-710
and 40826r -845; Federal. Register, vor. 42, -No. 169, Washington,'
D.C:,,August 31, 1977,,pp. 43930-946; Federal Register, Vol. 42,
No. 178, Washington,\D.C., September 14, 1977, pp. 461M-454;
Federal Register, Vol', 42, No. 192,,Washington, 0.C.,',1'ftober 4,
1977, Pp. 54110-119. \

r N
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)31Y-LAWA ELA/Vo Ly,FEA)wAs REWIRED TO PRESCRIBE_ ENERGY EFFICIENCY, 4-

IMPROVEMENT TQRCETS FOR, Wous A4LIANCE CATEGORIES. THE ENERGY EFFICIENCY
IMPROVEMENT, TARGET TO BE ACHIEVED IN 1980.0VER THE BASE YEAR 1972 IS TO BE__.

t ,

THEMAXIMUMVO4HISTECHNOLOGICALLYANDECONOMICALLYFEASIBLE, BUT TH
AGGREGATES IS NOT TO BE LESS THAN 2070, TARGETS PROPOSED BY FEPCARE. i .

GIVEN IN-IHE TABLE. BELOW-FOR.MORE IN-D INFORMATION, THE SECTION_ON-------: L 1

THE-INDIVIDUAL AIPPLIA4CE:CATEGORY SHOULD BE CONSULTED4' r

,t4 _Table 31r2.' Appliance EffiQiericy Improvement Targets

I Units of
'efficiency
measure

Central air conditi

Single package
-----Split-system -

Clothes'dryers'

Electric
Gas .

Clothes washers

Dishwashers '

Freezers

FurnaceI.).

Home heating equipment

Gas, vented'
Oil, vented

Humidifiers
Room
Central ,

Kitchen ianiei'.ind-6vens

Electric

range
oven

cooking top
microwave oven

to

Gas

. range
oven '

cooking LOP

rat s and refrigerator7freezers

onditiohers 4

Teievi ion sets

Black and white.
Color

Water heaters"

ElectriC
Ghs
Oil

-(Sea'sona1 8tu/Whr)

_
1872 1980

baseline efficiency
end use cimprovaKent

efficiency target
measure (0)

(lbs-of clothes/kWhr)

loads/kWhr

loads/kWhr

ft3/kWhr/day

heat delivered - el
heat value o

6.24
6.84

2,64
1.96

0.198

0.243

4.32

20
27

8

18

47

30

'ergy used 0,534 14

0.414 12

Ab/kWhr
energy output/energy input

pt.kWhr

energy into food'
energy used

ft3b/kWhr/day2

Btu /Whr /

est. mil.:TOssibie energy use
units energy use

1

twater heat cobtInt
energy -input,

46.4

0.63
0

32

2.27 28

0.39
0.15

0.64
0.38.

3

5

-0

5

, .7.
0.10 '104
0.03 92
0.17 .113

3.80

6.51 30

0.35"

0.80
0.44
0:46

186

18

25

23

.4....aThe baSaine values are for 1975.
711

'3
'..1

bThis is not'the rated; bdt'ratjler

Source: p.S National al

Vol.'.

_449772, pp.-366

°lume. SeeNdte 10 of the User's Guide'.an adjusted vo

ArchiVes
. 42, No.
18-670.

, Library 'Of 6ongreSs, Federal
136, Washington, p:C..1. July 15,



Table 3. Estimated Energy USe of VariousEleciric
Hou'sehold';Items

C

. - .

a .Estithated annual eiectrica
energy, use,.

(kWhr/unit)-

Kitchen appliances

Blender 15
Bfoiler 100
Coffee maker 106'
Deep fryer 83
Frying pan 186
Het plate 90
Mixer 13
Oven, microwave (only) 190
Roaster 205
Sandwich grill 33
Toaster.

'Trash compactor
Waffle iron
Waste. disposer

Heting and cooling

Air cleaner
Electric blanket
Dehumidifier
Fan (attic)
Fan (circulating).
Fad (rollaway)
Fan (window)*
Heater (portable)'
Humidifier

(Iron' (hand)

Health' and.beauty

Germicidal.lamp
Hairdryer
Heat lamp°041frarea)
Sun lamp

HbusewareS

a

Jr

5o

22

30

216
147

377

291

43

138

170

176

163

144.

141

14

13,

. .

-)Crock

FloOr-polisher
`Sewing machine
Vacuum cleaner

416 ,

11

11

46

Source Federal Energy AdMinistration,,Office.of Energy
tonserkration and Environment, Tipsfor" Energy
Savers,' .Washington, D.C./way 1977;:p.,28.

r -
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Clothes Dryers 1.

.

i. The.FEA determined the efficienci improvement target given'in

Talile 3. n the basis of the followini design improvements:1,-

4

' 4

Table 3.4. Clothes Dryer Design Options,to
Improve Effitiency

Design option.'
production-weighted

erretty saVingsa:

0.)

'Gas dryers

EfiMinate pilot

Electric dryers

nsulation
ove electric heater

.

tia.
15

Total

a
Thel3rodUdtion7weighted e rgy savingsof41.Wand
correspond to 180 and.891, fficiency imkoVeMentg:
respectively

Therepresentative annual use cycle, as determined by. FEA;.i
4,
s.416

loads per year --regardless of the 'size of the dryer;

Ina survey of.79.metered electric cleothes,dryers,.the average

7.effergy use per dryelillperi daY-was.found tobe,2.642Hand 2.786 kWitr/dryer',/,da,

for August. and'September 1976 respectively:":.
-

- ,

- .

41."1 .,.

SourcegL" U.S_ Nation Ayes, Library of Congress, :Federal stem,

.. Vol. 4i, No , Washington, D.C.) July-15,. 1977, pp. 366400.
thrOukh 36670; Federal Register, Vol. 42, -No. 81, Wasfilligtoii,
D. g(., Apt,i1 27 '1977, pp. 21589 through 21593; Midwet Research
Insitutp, Patt ns of Energy Use by Electrical Appliances 0.

Study, Kansas City,,No., December 10,.1976; p.:29,: ,

4''



a ',-,....:LCstratifres" Washers , k. ,,,,4.
. .

: The PEA deterniined: the 'efficiency improvement target of Table 3.2"
,-. .. ,-;,-04' ''",.''' /pp' the :basis, of the cfollowiRg, improvement S : . i

1,:'

Table 3 :5 . Clothes.' Washer Design ,Opt ions to Improve Efficiency
11'

440

rd'

Design optiol

Ekiniazate warmtirinse"

'RedUde walla water trperatu e
.

u
,-Tot al

-, ,
Praduction2:weighted
;,. 'energy savings .

05) ''..

:., ,

32

Fa,r oVer'.-§Olk 'Irf the energYuse
iittribut,ed. to clothe's washers is

energy 'actliall'y used by the °ovate heater.aYln cgltulating the eff.ciency

. e 'PEA u formula,'
k

. 4
1.4 Energy

electrical enegrgy tWhr water-thermal 'energy
,.

Whe,re, the water thermal...energy-as baked" temperatui4.e,'-'rise*of 90°F
414':.. .' 4,,,. A. s/

..1
, lb e,..bUt assumikhg:.10.0% water heater. effiCienty'. -: IT, the, Water .theater efficienc,a." es.. .:....*.:).

4 , ,.., : - A 44 ,,,,.. .. 4 .' .' -" ' :- ... '. -:' '.,-.: i
., .

. . .,,, ..
64.e..,tgen into accogat,.",tlye. yklUes., change' corisderably:.

' A A., ,a, , ''. . i'' ' l'

Table. 3.-6. :C1 th.'e:-1-1er s Effioiency,,...Taking Into Account..
ater4Heater ,Effidienty.;' 1972.; --

Clothet., washer' -used: o . 8na2use Prime s'ourcea.. s, , . .6energy, efficetic.lx energy efficiency .in onjunctioir, with
.

, Cloads/k019 (lgads/kWhr)

P.;.
0.114,8 .

*
,

085
0:08gs

r.

nevttric ,h2ertteti,heaters'...

eGas*--fire.d-botwater .h atter'a-

00-fired hot water -.heaters:-
'

0,.,160;

d. 1 -The representative ..annual use given. by.74,11EA' foil clothes' Wa.shers' f. .+ -., 1/4, '+'. ' t *," '..:Ao- ; ." 7 : ' ' 1/4 ,e ,.., Ft ..416 loads. per yc...,,,7,.,:
;..,: . .04 , , . . - ";. -

.i
. . ,"Including 30%, ejecp.ricai

generail.344nd.'dts:tribUtion eoffiZ1.7ency'.2- ,,! ,, . ....
Sources : :15-..... ts,atTOiral Archives.;

1,113ra.ry' sf-''cOrigress,. Federal -Register,o' 1/411-. .42, No. 136,,.Wasshingtiln,;,
p....C4,Iiily 15 t. .1977,, pp. 36618:.through: 36670 ; unpi.0,1ished'r mat e'riaT? trem realerai.:Energr j.

, ,..
AdthinTstiatiOn "aiti)E1- Nat Potial 8pte:au "rof 'Stanaards S . ''.,:' \ -,' " '. : .0 ,7 4 )".:,

I , , .-- ,1,' e4 7 ,.. 'I' c-
..t
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Dishwashers

determined the efficiency improvement target given in

Table 3 onthe basis of the following design iMprovemerits.

Table 3.7. Dishwasher DeSign_Options to Improv Efficiency

Design option
Production-weighted

energy savingsp

( %)

Add optional hot dry 3.0

Eliminate one rise cycle 5.6

Change geometry 7.1

Improve fill controls 3,9

Taal 20

If the' water heater efficiency is fully taken, into account, the

efficiency figures change from the values in Table 3.2.

Table 3.8. :Dishwasher Efficiency, Taking into-Account Water
Heater Efficiency, 1972

Dishwasher used in,
conjunction with

End use source
energy efficiency ene gy efficiency

(loads/kWhr) (loads/kWhr)

Electric. hot water heaters

Gas-fired hot water heater's

Oil -fired hot water heaters

0.231

0.136

0.142

The representative annual usegiven by FEA is 416 loads per"year.
A1C

In a survey of 35 metered dIhWashers, the average energy use was

0.502 and 0.934 kilowatt )ourstper unit per day for August and September

-1976 respectively.

Sofrces: U.S. National Archives," Library of 'Congress, Federal Register,
Vol. 42, N6. 136, Washington, D.C.,July 15$, 1977, pp. 36618
through 36670; Federal Register,'Vol. 42, No. 1520 Washington,

7.1).(., August 8, 1977, pp. 39964 through'39969; Midwest Research
Institute, Patterns ef,Energy Use by Electrica pliances
Study, Kansas City, Mo:, December 10, 1976, TG,

0 1-'
,
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Freezers
;ft

The FEA,Oetermined the efficiency improvement target given in
-

.Table(3y on'the.basis orthe following design improvements.

L

Table 3.9. 'Household Freezer 'Design 'Options
to Improve Efficiency

Production-weighted
,Design option energy savings

(%)

Improve compressor motor
efficiency

Improve insulation

9

11

Provide on-off switch for 3

anti-sweat heaters

Total 23(i2

/
a
The production-weighted .energy savings of 23%
'corresponds to an efficiency improvement of 30%.

Tables 3.10 to 3.13 provide a statistical summary of the performance

characteristics of household freezers manufaefilred in 1976.

Sources: Nationi1 Archives, Library of Congress, Federal Register,
Vol. 42, No. 136, Washington, D.C., July 15, 1977, pp. 36618
through 36670,;

T".



Rated

capacity

category

(ft3)

4
a,

Table 3,10. Household Freezer PerformanCe.Characteristics 1976

Upright models' Upright models

(manual defrost)' !I (automatic defrost)

.Capacity

range

of units

shi ed

(ft.

PFC

range

Range Capacity

of energy range

use of units'

,shipped

month (ft)

PFD

range

Chest models

(manual defrost)

Range Capacity

of energy range

use of units

kWhr ) shipped

month (ft3)

PF
c

range

Range

of energy

. use

kWhr

(month)

Under 8.4 4.5-6.0 3.18-3.10 5948

8.5'-10.4 9.0-10.4 3.75-4.16 72-75

10.5-12.4 11.3-12.0 3.31-4.34 83-110

12.544.4 12.914.4 4.17-6.55 , 60-95

14.5-15.4 14.8-15.1 4.48-606 68-99

15.5-17,4 15.6-17.1 3.53 -6.66 88-136

17.5-19.4 18.0-19.2' 4:66-7.06 79-116

19.5-214 20.0 -21.2 4.97-7.48 83 -122,

21.5-23.4' 23:1; 5,34 131

k Over 23.5' .4-31.1 5.49-6.85 120-170

13.2

15.3

15.6-17.4

18:7

19.5-20.2

21,9

X50.4

(3.09

2,87 -1'.64

2.80-4.34

31

3.30:4.07

3.30

3,1;72

1

28

99-160

116 -169

143

149-178.

199

245.

5.3-8.4

9.0-10.3

11'.9-12.0

14.8-15.3

15.5

18

20.1- 8

23.0-23.2

24.7-28%0

. 2.61-5.76

'3.58-4.48

4.24 -4.34

4.41-5.60

5.05'

4.60-5.46

5.16-6.24

5.02-6.57

5.25-6.84

37-69

69-78

76-85

82-104
1 I

92

100-12A

100-118

105-138

114-160

(.4

aSee Note 8 of the User's GiN
461

cr an exp)anation of thet9s and the methodology used to derive them,

b

No automatic defrost models were shipped. ,

c

PF = Performance Factor in units of ftl/kWhr/day. This Performance Factor,is not identical to the Energy Factor
promulgated by FEA in the Federal Register (Vol. 42, No. 178, 46141, September 14, 1977). The FEA, in order to
allow direct comparisons to refrigerators and refrigerator- freezers, multiplied the,ft3 capacity by,1.73 to
compensate for the lowei temperature in freezers. To obtain the equivalent 1A Energy Factor, the'PF must he
multiplied by 1.73.

Source: Association of Home Appliance Manufacturers, 19,7 Directory of Certified Refrigerators and

1.

Frtezers, Chicago, I1,1, June 1977.
(V:\

*16

4



Ible 3 1. 'Automatic Defrost Houseliold Freezer

Perforflahce,Characteristics, 1915'

time
[laid 111dpoilt JIRO, Mjult ,Adjud 4131td 11111141ouF

ofmatotutd, mu Of ,110,

f1000011 capacity 010?oiot rep midpoint ildpolot 'olorn.ust

(ftl) (ft) . N fft]/1101'Idol) (1t1/60,104) (rtiliAtulaq)
(h

fell

,5:00.1

'

11,1.14,1 11,10 0,0 1,08 1,08 '10.112

14,1454 1510 0,0, 1,61.4.64 1,16 0,110

18511.1. 16,50 8,1 1,814,01 160 0,111

11,544,4 18101 0,0 5,92y 0,145

10,5.21

"

19.05 1,8 015.400 1,66 0111

0tle 11,1 16,11 114,11 13.1,44 1,51 0,114

Table 3,12. lilahuallefrost !leasehold Freezer

Perfoithee Characteristics, "'A'

0,0

103

0.0

81t4d R10point 141

up olty of 04611160gal tun of

ntqory opoittr4080. midpoint

ft1) (fil)

A

Adjusted kljostod.

90 [I, .1

.riop 11.(1poitt

(ftliMIdoyi

llodu 8,1 6,.15 41,1 1,8(1.1,11 4,01 .

6

1,1.104 9,10 1,6 ' 151,11 1,81 r,

10,5.11,1 1454 4.1 1,14.0 1.14

11,1.14,1 11,61 108 401.6,81 1.11

14,5.18.4 if15. .1 4,144,64 ,,, s,69

15,5:11,4 16,10 0 \0.55:e l

11,544 11,60 1,5 4,5a.1,06 sz..
18.541,1 106 5,0 501.1,41 i az

Mr /1,8 Ill 'a,ir,is az

ix1101

.1,61justbi

trot
1101mol giuflum

tau 10 Aivgs
and

' toorkose ir916

old lots

fft1.1111041) 411
(I)

1,0.151 ,I,' 41.1 i .1.101 '' 111,101) '

, 0.110 6.6 . 6,1 111,000

1.116 , 11.1 18.0. 01,100

,, 0,480' 1.2' 12,6

1 0.180 06.5 20 ,.

5 ,0101 21,2 0,1

,
I Os '. s,a .2,1 ,

asso 25,1 Is.s

0,00 11.0 11,1

.., )

'11et No t 9 of the bets 1uide foram uplaoltio of the terms uld tkgOodology used to dor0 them,

ohms: 'Association of Use 4liahee Manufacturers., ,1911 Director/ of CertiEedilefteraprs

and Freezers, Clicago, 111,; 314 1911; 1}.S...Reparthelit of Comertiltorm of t'it:

Census; [tarot Industrial Re oits' Major lieasehel limes,lashihgton,

'dune 1911.

A

1

'Table 3,131 Nouseliold Freezer Performance Characteristics Aggregates,,1916

Aged

. capacity

category

(ftl)

Men

Mean of of ill, 'Mean

capacity rage midpoints Of adjusted

midpoints (f011irlalay) midpoints

(ft) (ft11038tulday)

11(djt5ted Unadjusted

All manual defrost models

'Under 12,5

12,3.138

153.19,4

Pier 193

All manual defrost'

All household freezers

Under'12.5

123.138

Uarima error

in energy use Manufacturers

(1) shiaents

0918

Adjusted Unadjusted

8,19

14.91

11.81

24.12

16,28

3.96

350

314

6./5

331

3,96

5,52

5.16

6,01,

340

0,148

0,481

OA/

/' 0,550

0,412

8,19 1316 1,96 0,348

1135 324 15.26 1 0,161

15.519.4,, 11185 1,96 S,t2 0116

Ner 19 '3

b

24,01 5,88 '5,61

All household freaersb 16.18 5,16 5.18 0,451

11.5 42,1 162,000

21.1 22,9

/1,1 1/.1

21,8 11J1

20,8 11,1 .

113 42,1 362,000

21,1 22.6 111,800

193 '28.1 '180,100

19,8 , 29,1 406,100

19,1' 29.5 1,182,600

See Note 8 of the User's Guide fOr explanation of fhe terms and the methodolOgy used to derive a.

'' 1)11s oh, shipment figues for automatic defrost models are available by capacity raga, it was Issued that the

shipmats were distributed evenly among the Tinges and in proportion to the overall ratios of automatic to

manual defrost freezers shipped,

Rite; Netetiii(i), Merchandising, Vol. 1, No. S, Billboard Publieatio\hs, New 104, tell 1911;

p. 9S; AssodatitHome Appliance' lhfacturers, 1911 Directory of Certified Refrigerators

and Freezers, Chicago, 111,, dune 1911; U.S. Department of Commerce, 'Buren of the Census,

Current Itstrial Re orts !it 'or Household A liehees, Washington, DILL, Jule 1911,

10"

1p
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1

Furnace/ t

Veil little substantive data is available on the actual field per-
/

formance of central furhace heating systems. Assuming correct insta]lation

and maintenance, the following are considered representative.values of '

the seasonal performance. d'

Table 3.14. Central Furnace Heating Systems
:Representative Sea4onal Performance

System
Seasonal perfo ance

end use efficien y (%)

Gas

Oil
I 6

Electric

-*/53-64

52-64

. 81-98

Source: Gordian Associates, Inc., Heat Pump sl

Technology --A Survey of TecIUical
Developments, Market Propsects and Research.
Needs, Energy Research and Development
Administration, New York, July 1977;1 A

Gordian Associates, Inc.,,Evaluati011'of the
Air-to-Air Heat Pump for Residential Space
Hating, FederaIEnergy.Administration,
New York, October 27, -1975,;.E. C. Hise and
A. S. Holman, Heat Balance and Efficiency .

Measurements of Central, Forced-Air,
Residential Gas Furnaces, ORNL-NSF-EP-88,
Oak Ridge National Laboratory,.0ak,Ridge,
'Tenn:, October 1975.,! k

'
0

103 o
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Hoe Heating Equipment (Excluding Furlaces)

The FEA determined the efficiency iMprovernt target in Table;3.2

on the basis of the following design iuproVements. :

Table 3..15.,._. Vented Home Heating Equipment.Design
Options.toJmprove Efficiency .

yet
Design optionsill.

r . .

13:odudtion.-w ghted energy saving,
(ta ..

e
gds-heaterd: oil heaters '

Improved heat transfer 7.6 5.0.

Flue damper 3.5' c 3.3 . ,,'

Electric ignition° 1.2

POwer burner- .

Total 12 ' 10

ita

.

/

/

The efficiency of unve ted home 'heating equipment,is considered to

1/4 be 1009s.. for electric systems and 92% for gas systems. ,The 8% loss for
`

,gas heaters islidue,to the removal-of uncondense0,water vapor through air

(-
changes. .

I

Tfle)Liser should be a are that very little substantive:data existon

.

0
.

-

,1 -

the efficiency of home hea 'ng

.

equipment and iliat°practically. all published
. ,

values are of a somewhat sp ulative nature and are subject to imitation

in their applicability. The efficiency of heating systems..)tis,, to a large.

extent,determined by the outside temperaturel ranges,(the amount of

. cycling) and larious installatiOn parameters. ;. ThuS,itheseasonal operating

efficiencapvary from very low values alues approaching the nominal

\

steady state operating efficiency of 60-70%. In the past, numerous,

discrepancies have been found qtwe he theoretical operating values
, 4)

.,

® . -i
A and the actual field mt4sureMenfS but very, little work has been done to

.
determine their source.

.---

Sources:. U.S. National Archives,' Library of Congress, Federal Register,
Vol'. 42, *,136, Washington, D.C., July 15, 1977, p. 36652;
E. C. Hise, Seasonal Fuel Utilization Efficiency of Residential
Heating Sjestems', ORNL- NSF- EP -22, Oak Ridge National Laboratory,
Oak Ridge, Tenn. ,'April 1975.
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Refti era rs.and Refri erator=Fi.eeze s

c - (
The FEA determined t e efficiency improvement target yven in

Table 3.2 on the basis o the following design'improvements.

tt
)

Table 346. Refrigerito\and Refri6ratOr7Freezer. 4,4

Design Optfans to Improve Efficiency

` Design option
Production-weighted

energy savings,
(%)-

Improve cOmpressor motor
efficiency,

Eliminate condenser fan motor

Improve'insulation

- Improve door seals and cabinet
throat design

Provi a on-off switch for a
an 1-sweat heaters

Total

9

1
.12

4,

6

a
*--32

Va
The production-weighted 7energy savings of 32% ..
correspOnds to an efficiency improveMeni of 47%.

Tables. 3.17 to 3.20 provide
_I
a statistical surdtary of t erformance

chaacteristics of units manufactured 41,19761

information on t 'he etual
(

operating efficiency it 1972.

1,-

Table 3.21 provides

Sources: U.S.,N).tional rchives, Library of Congress, Federal Register,
Vol. 42, No. 136, Washington, D.C., July 15, 1977; ppr..,36618

'

el_ _,. through.36670.-

-P

00



Table.3.17,, tins old Refrigerator and Refrigerator-Freezei Performance:Characteristic 19n)

Rated

eft)
'units shipped.,

(ft /k Whr

caPaciY Capacity
category

(ft)

range of '

PF 0
b Range ,o£` tapatity

en rgy use riangeof

g
e/ dai).

units shipped.

month (ft)
(ft /k r/day)

range

ppb Range of Capacity

energy

Mnonith , (ft) r

range
range

b, ,Range of

ft3/kWhr/day)

energy use

(kWhr

month

Refrigerators

(manual defrost)

Refrigerator-freezers

(partial automatic Aefrost)

Refrigerator-freezers

(automatic defrost)

[hider 6.4. 1.1-6.0 1,0-5.14 28-48

6.5:8.4 8.4 5,36 47'

8,5-9.4
.

9.5:10,4 9.5-10.0, 5.08-6.20 46-59

105-11.4 11.3, 3.32. 102'

11.5-12.4 '10-12.2 6.1 -7.34. I 47459

12.5-13.4 ' 7.21T8.60 45-52

13.5-19 13.7-14.0, 5.45-9.79 i2.73

14.5-15.41''

153-16.4

16.5-17.4

, 17:5-18.4

18.5-19A

Over 19.56

4 11.0

4.72-7.63 rt48 »9S 12,0

3.61-3.63' AQ9 ' 12.9-13.1

3.38=8.29 51-119 13.9-14.3

4.61-5,62 80-95 1S(.0-15.2

8.67-9.18 , 51-54 .5 -16.0

4.46
79

4.34 76 .

3,13 115

2.933,45 rI4.1321

232-4.90 87.144

2.87:3.91 116-157

3.14-5.71 84.149

16;2;17,1 3.13;5.419 4'94-159

17.6-18. 3.32-5,93 89-159

18.5-19. 3.005.61 101-191

19.6-2718 3.32-53,9 114-212

a '

See Note 8 of the User's Guide or an explanation of the terms and the' met pdology used to

This il not identical Otthe'E erespiotor romulgated by1EA it) Vol, 41, No. 178, 46140-46
*

Also see Note 8\ of the User's Guide.

r

erive them.

Sept. 14, 1977, of. the Federal Register,

,ource;",, AsSociation of,Hope
I

Appliance Ma

Freezer, Chicago,, June 197

rers, 197'7 Directory of. Certified, efrigerators and
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11116.1

apuiq

31110r9

(ft';

Table 3,18, Household Ilefrigerat -Pree'ier Performance Characteristics

(automatic efrost), 18161

111drut kaki kljoitd 1djoted OusIS
Wrim.

Wain
of atfti6r61 trrn of Pfd Pfd 1,1'6D

error of

trror,16 Ittfourus
opgiti 61616 416! !op, 011! 00111 truno chi 14'6

(10 III filiMr9k1 (fit/o1RAI M14161111 Mk!,

lu

11,5

11,55

15.11

11,15

16,65

11,00

11,00

Ntt 19,5, 11,10

l0 3,1'9, household Refrigerator and PefrigerarorPreezer Perform Characteristics

(partial automatic and manual de frost), 1818,

Table '3,20, Household 5d.rigerator and Re'frigeratorPreecer Performance

Characteristics Aggregates,

81161 1i1poi6t Waium 8i1jos1661 kijolttd 161j06tul :411/2copy gulam
clogtt'y 'tof latfgtord Irrat of ,

01'h "rmt 1146ficturtn
4616 rl '4100 n4p6 11,166,161 midpolot

Nd P1'

611661y866 ihiptot6, 1018
If Iftl 1001111y1 If111i6hridon (f13110)1N116),} I 4` [I)

016,1,8 1,05 ,)10,0 1,09.531 1,10 4.160 11.1 , 16,3 H11,4110

1.5.11,1 10,91 11:1 1,11:1,11 5,16 4,154 60.1 11,1

1118 1,6

11.5.15.4 14,1 1,4 161.5,55
5.11

15.1.16,1 15,6 1,0 1,61.011
,

168,11.1 11,0 0,0 6.4 616

1.190.61 6.51 0,511
G 91,1 41.1

0.149

1,185

0,561

9,1

1.9

0.0

8.6

1,0

0,0

8068 of 186 VlIt'1 44116 for 68 tgl16gio6 of torts edi86,661doolop631,1196111',11h1,

is rot idortirol to thr Em6rgy footor promulirtod 89
ff8 io Vol. 41, 9o, 118,,46140.10145, for, 11, 1011, of

tho 86d6ri186li1101,
fl19 016 8 )f 114 Vftt'S

Source:. A5sociitioli of Nome Appliance MoNfituters,19112elorELfiej.

111,, .Jule 171; 11,8, Department of

,Comerce; Bureau 'of the Census, Current ludustrio
llousehold,

Appliances hshiqtot,1C,, Joe/197

Mean

ttd., Mel of of PP Mean

capacity ,capacity range midpoints oftadjusted

category *Its (ftlikiihrlday), midpoints

(ft3) (ft3)
Adjusted 115801)11M

Adjusted- 11PadjUS16(1

Maim error

in energy use tanuf acturers

O shipments

1916

Under 123° 10,51

12.5.11,4c 15,51

15.38

16,5.11,1c '16,11

113.19,4 18,59

0ver19,5 23,10

Total, 16,61

4,'13

,1,16 ,

4,50

4,43

1,50 ,

1,01 , 0,365 21,6 35,9 150,210

1,53 , 0,555 29,2. 56.1 531;100

1,51, '0 596 1,5 19,1 159,240

1,56 0,421 15,1 21,4 155,6061

1),41 0,359 50.0' 52;5 156,100.

4,46, 0,112 ,,(50.1 51,1 1;001,100

0,404 25,5 11,9 1,513,904

See Note 8 of the User's Guide for all etplaatia o the teas and the methodology used to,derive them,

bThis is not identical to the Energy Factor promulgated hylk in Vol, g, 118, 410'4145, Sept, 14,

1911, of the Federal Register, Also see Note 8 of the User's Guide,

c

The breakdown of manufacturer shipments song automatic, partial automatic, and manual defrost models by

cubic foot capacity group is not known, In order to keep the maximum possible error within reasonahlRounds ,

whi aggregating, it was necessary to assume that the overall ratio of fully automatic to not fully

tic defrost units,shipped would also hold in the individual categOries wheal mix

Source; A, Neretin (ed,), Merchandising, Vol,. 2, No, 3, Billboard Publications, New York, March 1911,

p, 95; Association of Hove Appliance Manufacturers, 1911 0irectory of Certified Refrigerators

and Freezers, Chicago, 111,, June 1911; 11,S, Oepartment of Commerce, 5ureau'of the Census,'

Current Industrial Reports -Major Household Appliances, Washington', 1),C,, June 1911,
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'IN ADDITION TO THE PRECEDING DATA BASED ON LABORATORY TESTS, INFORMATION .

FROM ACTUAL FIELD MEASUREMENTS OF ENERGY USE IS AVAILABLE FROM. LOAD' '

SURVEYS PERFORMED BY UTILITY'COMPANIES. THE TABLE BELOW SUMMARIZES THE

RESULTS OF STUDIES ,CONDUCTED FROM JUNE 1971 TO'JUNE 1972 OVER SEVERAL

SECTIONS OF THE NATION.

Table-3.21. Frost-Free Refrigerator-Freezer
Energy Use Study. Summary

Rated capacity-
group
(ft3)

'NO. of units
sampled

r

PF

(ft3/kWhr/day)

12 -13 10 2.70

14715 70 2.78

16-17 122 3.03

18-19 72 2.56

20-21 -38 2.63

22-23- 2.78

, 24-2S 13 3.13

Source: Midwest Research Institute, Patterns of
Energy Use by Electrical Appliances
Study,14RI Project No. 4098 -E, Kansas
City, Mo., Detember 10, 1976.

F



Room Air Conditioners

The. FEA detertined the efficiency improvement target given in

Table 3.2 on the basis of the following design improvements.

ti

Table 3.22. Room Air Conditioner Deiign
Options to Improve Efficiency

Design option
Production-weighted

energy savings

( %)

Install a switch to cycle
. fan with compressor

Improve fan motor efficiency

Iir1'ove compresSor efficiency

IMprove cycle efficiency

Total

5

3

5.

10
--a
23.

a
The production-weighted energy savings of 23%
corresponds to an efficiency improvement of 30%.

In--Cooperation with the FEA Energy Conservation Program for

Appliances, the Associatibn of Home Appliance Manufacturers (AHAM)

conducted,a surVep..a44 major manufacturers and found the weield

energy efficiency ratio for room air conditioners in 1972:to be 6.51:

Converting the- 0.644 PF- fromTable 3.27 yields an energy efficiency

.ratio (EER):bf 7.32 rePresenting,errors of 12.5% and 11.1% of'the true

and calculated valueS respectively. As anticipated, this is significantly

less than=the stated maximit possible errors of,35% and 26% respectively.

OUtside pf giVing an indication of the type of results to be expected,

from such calculations, the4bove results serve to point out another

-significant aspect of room air. conditioner shipments (sales) in the

time fraile. If shipments,were eVenly diitributed amongthe EER categories,

the full shipment-weighted aver ge would coincide with.themidpoillip of

-
-L.
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the weighted categories. ,1)e fact,that the weighted micIpoint.mean is
i

,above the shipment- weighted mean, indicates that consumers favored.the

lower efficiency models ( associated lower initial purchase costs)

over the more expeisie high efficiency models.

v

Sources! . National Archives; library of Congress, Federal Register;
VOL 42, No. 136, ilashington, D.C July 15, 1977, pp. 36618
through 36670.

1
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,TaS 3:23. 115 V Room'Air Conditioners
erformance' aractetistics,- 19729 .

P

Rated capacity
(Btu/hr),

Midpoint t
EER

of
range

capacity range'
(Btu/Whr)

O tu/hr)

Under'5999 4,800 5.0-8.7

6000-6999 6,350 ' 4.9-7.7
4

7000-7999 , 7,400 5,0 -8.7

8000-8999 8,400 5.8-9.9

9000-9999 9,350 '' 6.4-11.0

10,000-10,999 10,250 6.6-12.2

11,000-12,999" 11,600 6.6-9.4

13,000-14,999 '13,900 9.7-10.5

15.000-16,999

17,000-19,999

20,000-22,999

23,000-25,999

Over 26,000
(/

PF
range

midpoill1k\

PF
range

'midpoint

Maximum
error of

midlogint
(%)t

Manufacturers
shipments

1972

Maximum
error in

energy use

1 (%)

2,01 0.602 37.0 pA 52.4

6
05 0.554 28.6 NA 29.4

'2:01 0.602 37.0 NA 34.3

2.30 0.690 35.3 501,362' 32.4

,2.55 0.765 35.9 89,115 31.4

2.75 0.826
.

42.4 248,291 33.0

2.31- 0.703 21.2 244,309 23.9

2.96\ , 0.888 4.1 NA . 8.7

Table 3.24. Higher Voltage Room Air Conditioners
Performance Characteristics, 1972a

Midpoint
Rate capacity. .ef

(Stu/hr) capcity range
(Btu/hr)

EER
range.

(Btu/Whr)

PF
range

midpoint

Under 5,999 5,200 6.8 1.99.

6,000,6:995 6,250 5.4-A1 1.33

7,000-6,999 7,405 6.4 -7.4 2.02

8,000-8,999 8,400 5.5-7.3 1.88

4,000-9,999. 9,400 4.9 -7.5 1.82

10,060-10,999 10,400 4.6-8.7 N. 1.95

11,000-l2,999 11,950 '4.4-8.7 1.92

13,000-14,999' 13,900 4.4L10.0 2.11

15,000-16,999 15,950 4.819.0 2.02

17,000 ,19,999 . 18,350 5.5-10.0 2.27

20,000-22,999 21,250 5:7-8.0 2.01

. 23,000-25,999 - 24,300 575-9.1 2.14

Over 26;000 ',31,000, 6.0,9.3 2.24

PF"
nge

mi oint

Maximum
error of
midpoint

(%)

Manufacturers'
shipments

1972
.

Maximum
error

energy use

(%)

0.598
tt)

0.0 NA 0.0

0:550 15.7 w NA 18.3 .

0.607 7.8 ' NA 13.4

N,,563 16.4,. 34,336 19.8-

0.545 26.5 ' '117,167 26:3

40.585 44.6 46,341 36.1

0.57 48.9 159,551 44.3

0.633 63.6 NA 48.5

0 :607 , 43.8' 176,102 f 38.7

0.681 40.9 402,816 39.3

0.602 20.2 230,841 24.1

0.642 32.7 237,175 31.7

0.673 27.5 130,7 44.9

"See Note 7 of the User's Guide.. for an explanation of'thetalculation methodology and able
headings.

NA - Not available

Sources: 'U.S. Department.of Commerce', Bureau of the.Census, Current
Illduatrial Reports - Air-Conditioning and Rekrtgeration
Equipment, Washington, August 1973;,,AssOciation of
Home Appliance Manufacturers, 1972 Directory of Certified
Room Air Conditioners with Energy Efficiency. Ratios, Chicago,
Ill., May 1972.
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;
Table 3,25.: 115 V Room Asir

Conditioners, Number of Different Models Manu acture8 Per

Capacity Group and EEll Value

0
0

0

ORNl0iG 77-18266

=11111111111111111111111111111111111111111111111111111111111111111111111111111

12111111111111111111111111111111111111111111111111111111111111111111111111111111
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1111111111111111111111111111111111111111111111111111111111111111111111111

IMIIIIIIIIIIMMIIIIIIIIIMIIIIII11111111111111111111111111111111111
111111111111111111111111111111111:111111111111111111111111111111111111

mliimumnimminiummiimummimmimmumm

111111111111111IIIIIIIIIIMIIIIIIIIIIIIIIIIIININI111111111111111111
1111111111111111111111111111111111111111111111111111111111111111110111111
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II
il
fl
I ._

) 11PSource; Association of Home Appliance.
Manufacturers, 19222ilicoom kr conditional,

With Eneri4fficiencL1142S., ,Chicago, May, 1972.



Table 3.26:0 All 'Room Air:qulitioners Performance

Characteristics, 1972

Mean of',

) fRated , midpoints
.

Mean

PP
'Manufacturers

in

r

of Maxim

capacity 21 of

'

shipments'
ran2e ,

1972
energy ust(Btuihr) capacity ranges

N ' midpoints "

Under 5,999 1,800 0,602 , 459,451 52;4

6,0000 6,350 I 0,554 .563;183 29,4

. y00.7,99.9
1,400 0;602, 67,705 34",,3

8,0004,999 8,400 0,680 ..,536,198; 31.3

9,00x±9,999 9;378 ,0,.6221 206,281 28,1

10,000-10,999 10,271 0.775 294,632 33.1

11,000. 12,999 11,738 0.616 1: 403,860 32.3t

13,000.14,999 13,900 0..655 f) 214,049 50,7

15,000.16,999 15,950 0.601 176,102 38.7

17,000=19;999
(. 18,350 .0.681 402,816 39.3'

20,000.22,999 21,250
230,841 24.1

23,000-25,999 . 24,300 0.642 , 231,841' 31,.1

e'r 26,000 31,000 0,613i 130,756 44.9

Source; U.S, Department of
Commerce, Bureau of the

Census,,Current Industrial

Reports
Air-Conditioning and Refrigeration Equipment, Wasl,C.,

August 1973; Association
of Home Appliance Manufacturers,

1972 Director

of Certified Room'Air Conditioners with EnemEfficiency
Ratios, Chicago,

1110, May 1972,

Rated

capacity

lis V mod el`elS

Under 1,000 5;350 0.598 71,1b NA

1;000-1,999 7;100 0.602 37,0 NA

8,000-10,000 8,543',, r 0,702 32.3 599,977

10,000-12,999. 10,920 0,757 27,7 .492,600

Over 131000 ,. 13,900 0,888 , 8,7 VNA

Higher Veltage',.

r.

jab1e!341Aeom Air Conditioners Performance

:Characteristics Aggregates,. 197r

Mean of Maximum

midpoints of
an o -,

error in

1972

PP' range, manufacturerS
apaCip ranges.

oin

energy use

atuthr) p s (t)

snipmellts

11?

Under ,8,000 6;500 0.S63 44,5 NA.

8,000-999 9,173' 0.549 25,0 151,503,./

10,000'42,999 11,609 X0.578 42,6 205,897T

13,000-14,999 13,900 0.633 48.5 NA

45,00042,999 18,655 0.639 33,5 809,759 \`

43,00:14.04,
' 0,654 36.7 161,931

4,000-40P:. 10,572 0,567 ,35,3 357,395

'Over 15,000 21,162 0,645, 34,8 1,111;690

,

All ropy airy conditioners

Under 7,000 '5,654' 0,5,71 36,8 1,022,934

7,000-9,999 \ 8,565 0.,,657 29.9 810,225

0,00044;999 11,772 eti.681 11,3 912,541

,15000-149 17,620 0.659 39.1 518.,918,

',Over 20,000" '. 24,587 0.636 1 32,0 98,772

All roam

conditioners 12,333 0,644 35,0 ),923,390

a

See Note-7 of the User's Guide for an explanation of the calculation

methodolOgy.Od:t,kle heading's,

This maximum err6f,is extraordinarily large because nhindividual saes data,
7 ,

exist for the subgroups.

NA - Not, available, '

/Source: U.S. Department of Commerce; Bureau of the Census; Current

Industrial Report - Air-Conditioning and Refrigeration

E ui meat, Washington,' D.C,, August 1973; Association OfsNome

, Appliance Manufacturers, 1972 'Directory,of Certified Room

Air Conditioners with Energy Efficiency. Ratios, Chicago,

111,, May 1912
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t

Table-3.28, 115 V Room Air Conditioneri`
Performance-Characteristics, 19766

%4"

Rated capacity
(Btu/hr)

0 .

Midpoint
of .-

capacity range
(Btu/hr)

,- -

EER
range

(Btu/Whr)
.

PE
range,.

midpoint
.

MaximumPr
range error

midpoint, midpoint
of

."(96)

4

Manufac"
a
tirers

shipm_ t..;..

.1976 .----

M imum'-
rror in,

ener gy e

00
us

t,

Under 5,999

6,000-6,999

7,000-7,999

8,000-8,999

9,900-9,999

10,000-10,999.

11,000-12,999'

13,000-.44,999

17,000 -19,999

20;000-22,999

23,000-25,999
l

Over 26,000

/

i

4,900

. 6,400

7,400

8,300

9,450

10,30D

'11,800

13,500

,

4

4

4

5.4 -9.1

5.6-140.7

5.6- 10.7.,

5.6-10.5

6.4L11b64-

7.O-41.6

7.6-9.6

9.2 -10.2

2.12

2.39

2.39 -.

2.36

2.64

2.73

2,52

2.84 "

'.

0.637.637

0:717

0.717

0.708

0.791

0.818

0.756

0.853

4

\

'

34.3

45.5 ,

45.5

43.7

0,6,

32.9

13.2

5.4

49/;264

NA

NA:
202:837

. 81,670

138,693-*

132,547

NA

.

-

::

.53.8

46.0

40,6A

35.1

35.f

28.5-.

19.7

9.2

'1

.

1

sr
Table' 3.29. i- Iigher Voltage Room,Aii- C;i1Clitioners

Performance Characteristits, 1976a

Midpoint
EERRated capacity ' - of

(Btu/hr) , capacity range range
((Btu/hr) gtu/Whr)

Under.5,999
.

6,000-6,999 6',500 7.8-8.0

7,000,7,7,999 7',400 5.8-8.0'

8,000-8,999 8,450 '5.618.2

..8,000-9,999 9,400 4,9-8.2

10,00-40,999. 10.,400 1,0-8.5

11,000-12.1p 11,900 4, 5.1 -8.7

13,000:44,999 13,95Q 5.4 --9.2

15,000-16.999 15,900 5.4 --9.5

17,000 19,999 18,350 5.8 -9.3

20,000-22,999 '21,300 6.0-9.4

23,000-25,999 1250 5.9-9.4

Over 26.000 30,600 5.9-8.1

ge
oint

2.32

2.02

2,02

1,92

1.98

2.02'

2:14

2.18

2.21

2.26

2.24

2.05

ra e

midpoy

¢ Maximdm

error of
midpoint

( % )

Manufacturers_
shipments

1976

. Maximum
error in

,energy use

.

.

Q.695

0.607

0.607.

0.576

0.593

0.607

0.642

0.655

0.664

_0.677

0.673

0.615

'

1.3

19.0

23.2

.' 33.7

35.0

35.3

4
. 38 0 :.,

.30.2

..28.3

29,7,

)8.6

NA

NA

27,617

73,470

25,821,

147;073

NA

182,790

..374,974

143,282

154,865

'72,316

4.5 '

22.6

25.5,

30.8

31.0

36.4 .

33. 2

'35.2

33.0

10.0

29.6'

36.2
, I

eb Note 7 of tbo ler's Guide for an explanation of the calcidlation'methodology and table
headings.

NA- -- Not)ayailablc.

.

Sources: U1S. Department o'f, Commerce, Bureau of the.Censu's-', Current
Industrial Reports- - Air- Conditioning and Re6ilieraTUTE4Uipment,
Washington, D.C., July 1977;. Association olHome Appli ce
Manufacturers, 1977 DirectorY.Pf Certified Room Air-C itioners;
Chicago,, Iii., June 1977.

I. 1.4. t..1



A'able 3.30. Room Air ditioners Performance
Characteristi s, 1976

fi*

( \
Mean. of \.

Ratpd .2* midpoints ,

Mean. of
Manufacturers'l ,

,

Ma,xim4ii
capacity ,- ,of - . 'shipments errbrti' 4

PP"'

mircipalloginets
...1p72 , 0

.use,(Btuihr) icapaOty r ges .

iliL--.---r--"----"-7r-'T----IL-'----"-----7.--------'2--:"--"'-'-'IHD

_

000
.. .Mier 5,999

0.637. 49 614, .*4 %S3 8
61000;-6,999

.

6,400' 0:717
. ,7;000-7,999 '' 7,400 l' 0.,717

8,000-8,999 8,318 0.694,

40..613' e

0772

0.669

0.686

0.655.

i 0.055

0.677

0.673

9,000-9,999

l0,000-i0,999

11,000-12)999

13,000:14,999

15,000716,999

17,000-19,999

20,000-22,999

23,000-251999

Om' 26,000

9,426

10,316

11,853

13,850'

'15,900

18,350

21,300

24,250.

30,600

206,066 4.

104,3(10

230,454

15,140

279,620

183,375

182,790

374)974

143,282

04,865

72,316.1

40,0

38.8

; 733,9

,32.8

24.0

28.0

39.3

) 35.2

37.6

/30.0
s

29.6

36.2

Source: U.S. Department of Commerce, Bureau of ,the Census Current IndustrialRe orts ,Air-Condit ionin: and, Refri eration E ui ment, Washington, D.C.,July 1977; Association of Home. Appliance Manufacturers, 1977 Directoryof Certified Room Air Conditioners, Chicago, Me', June 1977. t.

r 120 f,



sr Table 3.31. Room Air Conditiphers Performance
Characteristics Aggregates, 1976a

.._, Mean ofRated .- .. .9

;. . midpoints., ofpacity.,;_
... capacity ranges

, .. (Btu/hr)
,,.,_

.'1.- (Bt_Wilz)

Mean of-
PB.' range '

.

midpoints ..

to *?'

f 1,15 V models-:.
--,

.,: .

-
.

,., . lintder 7:Do9 J :'5%40D
. r7-000-4,999 10,7,40

000-10,t000 ,.) ',,8,63p.
10;00-42:999 ,. 11;033 '!,

Ovei-'13,000 ,', 13560 9

,

.

-.F.......

'

.

.

n. '

'10..708

0.712
0.752.

'., 0..784

.0.'853
.-,\. .1.

:
.:-

Higher- voltade models
,

-,.-

Under 8,000 ' 7,05C( 2 0,607
8,000-9,999 9,14G . .,, 0.583
40,00-999: 11,6764 "-.- 0.605 ,

13,,,.000-111N.99 .13,950 .. '', 6.642
15,000-22,999 151,314

. 0.665.

over 26,271 , 0.650
..1

.

All room.air conditioners

Under 7,000 5,343 0.663
7,000-9,999 8,474: '0.690
10000-14;999 12,033 0.696
15,000-49,999 17,547 0.655'
Over 20,000 24,349% 0.659

All room air.
conditioners 12',478 0.670

a
See Note 7 of the User's Guide for an explanation of the calculation
methodology and table heading

The iiiaicimum'error is eXtraordinarily large because no in vidual sales
data 'exist, for the subgroups.

NA -.Not .alT,ilable,

Maximum

energy use manufacturersenergy.
error in

ShipMents.'
1%) '.

79.4
b

'40.0 .'

23:6

9:2..

NA
f. NA'

284,507
271,240,
_NA

29.7 -NA
29..4 ,101,087
35:6 ' 172:,894
35.2 NA
32..,8 701,046

. 32{1 ,227,181

49.0 698,330
34.3 489,894
32.3 627;509
36.9 557,764'
31.4 370,463

35:3 2,743,960

kt

(
Source: U.S. Oepartment of Commerce, ,Bureau of the.Census f Current

Industrial Reports Air - Conditioning and Refrigeration
{ Equipment, Washington, -D.C., July.19774 Asscic4ation of Home

Appliance Manufacturers, 1977 Directory of Certified 'Room
Air Conditioners, Chicago, Ill., 'June 1977.
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The EE i'and Btu/hr ratings presented in the preceding tables are
insufficient on their own for energy use4calculations as the re
derived from operation at'95°F outside temperature at rated c city.
In normal operation the outside temperature will vary and the'co ressor
will cycle'. How the EER value will vary with outside temperature depends,
on the type:of fan operation during the cycling. At present very few
room air conditioners are equipped with automatic fans.

°14

-. UNIT D,
..

AUTOMATIC FAN
.

.

UNIT D, CONTINUOUS
....""--7-----.....

UNIT C,.
I

AUTOMATIC
1

FAN

UNIT. C, CONTINUOUS' FAN

NAMEPLATE EER
5.93 Btu A41-112

Btu/WHR
L 1

,

-

UNIT. C
UNIT D 9.49

1

70 75 80 85 90
OUTDOOR TEMPERATURE (°F)

95 100

Figure 3.1. CalCulatedEER Variation with Outside Temperature for
Two Representative Room Air Conditioners (indoor conditions: 78°F and
50% relative humidity 40% outdoor relativellumidity ii-O)lase construction.
is that typical of houses built in the earlir1960s).

.../

Source: D. A. Pilati, Room Air- Conditioner Lifetime Cost Considerations:'
Annual Operating Hours and Efficiencies, ORNL-NSF-EP-8S, Oak
Ridge National Laboratory, Oak Ridge, Tenn., October 1975, p. 12.
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The Federal Energy Administration specifies an annual average-use
cycle of 750 hours of compressor operation based on the hours of air
conditioner operation in 138 cities. For more detailed data, the mapsbelow may be used.

Figure 3.2. ,Annual Air Conditioner Compressor-Operating Hours Needed
for Homes'that are also Naturally Ventilated to Maintain Indoor Temperatureat'78°F. (House construction typical for the'early 1960s is assumed.)

air

Figure 3.3. Annual Air Conditioner Compressor-Operating Hours for ..Homes that are not Naturally Ventilated to Maintain Indoor Temperature at-78°F. (Hours construction typical for the early 1960s is assumed.)

Source: D. A. Pilati, Room Air-Conditioner Lifetime Cost' Considerations:
Annual Operating Hours and Efficiencies, ORNL-NSF-EP-85, Oak
Ridge National Laboratory, Oak Ridge, Tenn., October 1975,
pp. 5 and 6; Federal Energy, Administration, Energy Conservation
Program for Appliances, Federal Register, Vol. 42,,No. 105,
Washington, D. C., June 1, 1977, p. 27897.



Tay 3.32. Calculated Seasonal EERs for Several Cities

Unit A (5.45)

City

Continuous Automatic Continuous Automatic .Continuous Automatic Continuous Autoiatic
fa)! fan fan fan fan fan an fan

Unit B(9,,22)a Unit C (5;93)a Unit D (9.49)a

Atlanta 5.2 6,0 8.3 10.5 5.8 616 8.8 10.9

Chicago 5.0 5.9 7.8 10.2 5.5 '6.4 8.3 10.5

Dallas 5.1 5.8 8.1 10.0 , 5.6 6.3 8.6 10.3

Miami 5.3 6,0 8.5 10.5 ''\\''S. 6.6 9.0 10.8

Minneapolis 4, 5.8 7.,5 10.1 5,4 6.4 8.0 ,10.4

New Orleans 5.3 6.0 8.5 10,5 5,9 6,6 9.0 10.9
4P

New York 5.2 , 0 6,0 8,3 10.4 5,8 1. 6.t 8.8 10.7

Phoenix 1.9 5,7 7,6 9.7 5.4 6.2 8.1 10.0

San Diego 5.1 6.1 8.0 10.6 5.7 '6.7 8.6 11.0

Topeka 5.0 5.9 7.8 10,2 5.5 6.5 8.3 10.5

aNameplate EER for unit is giiren in parenthesis.

Unit A : low capacity, low efficiency

Unit B : low capacity, high efficiency

Unit C = high capacity, low efficiency

Unit D = high capacity, high efficiency.

Source: D. A. Pilati,ipom kir-Conditioner
Iffetime Cost Considerations': Annual Operation Hours and

Efficiencies, ORAL- NSF- EP -85, Oak Ridge National Laboratory, Oak Ridge, Tenn., October 197S,
IS
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.
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Figure 3.4. 1.1itary Air Conditioners with Cooling Coil
Separated From Air-Cooled Condensing Unit, Models
Manufactured, vs. EER Rating, 1976.

Source: From unpublished data furnished by the Air- Conditioning and
Refrigeration Institute; Arlington, Va.
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*

e.a.. 5 is is as s as is

ILI 11.3 is , is
Mt WEIL ,

Figure 3.5. Single-Package, Air'Cooled
Models MantiActured vs, EER

Source: From pukiblished data furnished by
Refrigeration. Inititute, Arlington,

Unitary Air Conditioners,
Rating, 1976.

the Air-Cbnditioning and
Va.



Figure 6. Unitary Air-Source Heat Pumps in ft,booling

fa .1.6.

Mode; Models Manufactured vs. Eflt Rati.ng, -1976.

Source: From unpublished data furnished by the Air-Conditioning and

Refrigeration Institute, Arlington, Va.
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Table 'Single Package Air Cooled Heat Pump Characteristics, 1976a

Cooling mar

Rated coOling

b ,Numher

EEW,
'

capacity category Capacity range 6f Rang! of ,, Capacity range COPE Range of Capacity range

power use of units shippped range of power use of units !hipped

(watts) (B'hr) . units shipped (watts) (Btu/hr)

Hightemperature heating
d

Low-tempa\iture Keating

(Btu/hr)' of units shipped units
shippedship

* (Btulhr)
(Otu/Mhr).,I

I

I

COPT

range of

units shipped

Flange of

power use

(watts)

16;500:11,900 , 4834 17,000-21,000 6.1'

22,000:16,900' 1,6,284

17,000-32,904 17,997

33,000738,900 91,230

39,000-43;.900,7, ,12,605

44,009-53,900

14,00444,900

61,044-06,900

2,790-3,449

22,000-16,000 ° 3,120-4,230

27,000-12,000 3,619-.1,910

5,4-7,2 4,870-6,270

1.9-1.8 5,510-6,780

12,054 1.677.9 6,100-7,860.

11;016 5.64.3 7,110-1,820,

3,149 65,000-95,000 7 . -8.5 ' 8,674-11,570

Over 91,000 1,560 97;000-120,000 6.9-8,0 12-,414-17,390 141,000-131,000
. .4

'33,000-38,000

39,U00-13,000

44,000=51,000

55,000. 6; 000

18,005-21,000 1.1,2.0 2,780-3,080

21,000-27,000 1.8 -2,5,' 2,390-3,750

25,000-31,500 1.5-3.2 2,750-4,270

31,00441,000 1,9-2.7, 4,060-5,210

40,000 49,000 , '4,850-i,990

47,000,91,000 2.2-2,8 5,5304,630

52,000-65,000 2,4-2,8 '6,100-7,940

66,000-100,040 7,140-12,220

. 10,890-14,890

0.

11;000-12,100

10,506-16,000

14,00040,500

18,504726,000

21,000-29,000

24,000- 31,000

29,000-39,000

37,50048,000

57,000-74,040

1.5 -1.6 11,290-2,350

1.2 -1.8 1,160-3,180

1.1-1,81 2180-3,710

M-1.9 3,210-4776

1.6-1,8 3,810-5,130

1.4 -1.9 4,110-6,180

1.4-1,9 4,714.6,730

1.5-2,0 6,110 - 11,340

L4 -2,1 8,360 15,500

a

See Nate 9 of the User's guide for a further explanation of the terns and methodologies,

14 heat pumps are usually sited for
an applicarion'hy their cooling capacity, all data are presented in relation to their cooling capacity categOry,

.Cooling from 95°F outdoor to 80'F, indoor coil air, temperaturis (dry bulh).''

eating, from Foutdoor lo 70 F indoor coil fir temperatures (dry WO):

pleating from 11'F outdoor to 70'F indoor coil air temperatures (dry bulb),

1

The Energy Efficiency Ratio is the'ratio of thecooling capacity to;the powicinput,

!The Coefficient bf Performance is the ratio of the total heat output excluding supplmentary heating coils, to the total electrical input. This is identical to the Performance
.

- ,

Nictor,

Source;, Refrigerition Institute, Director of Certified Unitar Heat Pum s,,

Arlington, Va.,:19R(0, pp. 82-110ir-Conditioniniand Refrigeration Instit4e, tnIpublished
kt,

,

data, Arlington; Va.,

Air -'C

Arlin

lit



Table 3.34. S,ingle Package 'Air Cooled Heat Pip Performance 'Characteristics, Cooling. Mode, 1976a

P

b Midpoint of Maximum
Rated coolint,

manufactured' error, of
pca aciiy sate gory

(Iltuihr)
capacity range midpoint

.. (Btu/hr) -11)

Midpoint of

PF (COP)' range Midpoint of

P range

Adjusted Unadjusted

16,500-21,990 19,000 11.8

22,000-26,900 24;000 ,9,1,

4

27,000-32,900 49,500 93

33,000.-38,900 35,500 7.6
i 4

39,00043,900 '41,p00

44,000-53,990 48,500. 1(1,2

54,000 44,900
. 59;000 1,5

65,000-96,900 80,000 .23.1

Over 97,000 108,500 11.9

1.81 1.79

06 1,89

2.08 1,92

1,9,0 1.88

1:98, 2.01

2.05 1.98

'0.542^

0.617,

0.623

0,570

0.593

0,6115

22 2,27 0.665

2.18 0.6272.119

Maximum-error in a '

energy use

(%)

7
Adjusted Unadjusted

10. '11,8
ti

9,7 4 30 2

.15.1 2p.8

12.7 \21.0

10.3' 6,7

11,7. 29,2

9.6 28.1

22.1 35.0

16.6 20.1

a
See Note 9 of the User4s Guide or an explanation of the terms and methodologies.

4

As heat pppvarusually sized:for an application b their' cooling capacity', all data are presented by

the cooling' capacity categOries.',

Source: Air7Conclitioning and Refrigeratif Institute, Directory, of Certified,thatary Heat Pimps,

Arlington, Va,,, 1971, pp, 82-118.

.
(

a

I

bI



Single Package Air Cooled Heat Pump Performance Aggregate haracteristics for
NN,J

the Cooling Mode, 1976a

Rated cooling

capacity category

(Btu/hr)

Mean of Mean of , Maximum error in
_

midpoints of midpoints of Mean of .0 energy use

manufacquid PF (COP) ranges midpoints of ''(96)

capacity ianges PF' rangeS ,,
. .

,(Btu/hr) ' Adjusted Unadjusted

,

Adjusted UnadjuSted

1000-32,900

33;000-38,-900-

39,00044,900

'Over 65,000

All units

26,487

35,500

49,092

87,623,

39,303

2

2.06

1.90

1.99

.17

..00

11.90 0.61T 12.6 27.5 ,

1.88 J 0,570 12.7 21,0

2.01, 6.597 10.5 253

24 0.649 19.8 ,28.6

°O.599.1.97' 12.4 25.9

a

See Note 9 of the User's Guide for an explanation) of the terms atd methodologieS.

As heat pumps are usua

presented by the cooli

y sized foram applidtion by t it cooling capacity, all data are

gtapacity categories. -'

0I

Source: AI -Conditpning and 'Refrigeration Institute, Directory of Certified Unitary"Heat Pump,

,
- Arlington; Va.; 1977 ,pp, 82-418.

\),
r ' ti



Table 3.36, Single PaCkage
Air Cooled Heat Pump Characteristics, High

- Temperature Heating Mode, 19762

, 4..

Midpoint of Maxim* Midpoint ofRated cooling

manufact

(Btu/hr)

ured' error of PF (COP) range Midpoi f
..capacity category

capacity range Midpoint
PP range

1Btu/hr) (;) Adjusted Unadjusted

Maximum error' in
energy use

( %)

Adjusted Unadjusted

16,500-21,900

22,004726,900

27;000-32,900

,33,000-38,900

5 39,1)00-43,900

44,000-53,900

S4,000-64,900

' 65,000-96,900

Over 97,000

19,560

24,000

29,750

37;500

44,500

50,500

58,500

83,000

'118,000

8.3 1.96 , 1,95 0.58 5.1 ' -11,1,

14.3 2.42 2.15 0.2.'`
32.9

19.0 -2,61 2,55 0:183 s 21.5 49.30

10.3 2.41 2,30 0.722 12.7 29.5

11.3 2.44 2.50 0.731 10.5 24.6

7.4 46 2.50 0.737 9.2' 20.3

12,5 2.49 2.60 0.746 13,1 21.2

25.8 2.63 2.70 0.789 24,3 39.7

13.5 2,75 2.65 0.825 15.6 24.2

a

Heating from 47,1 outdoor to 70 °F, indoor coil sir
temperatures (dry bulb).

See Note g of theUser'sGuide for
an explanation of the terms and methodologies.

bAs heat pumps are usually sized for an application
by their cooling

cipacity, all data are presentedby/the cooling capacity categories. ,

Source:
Air-Conditioning and

Refrigeration Institute, Directory of Certifd Unitary Heat Pumps,Arlington, Va., 1977, pp. 82-118.

0
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Table 137. SingleoPackhe Air Doled Heat Pump Aggregate
Characteristics for

F4h-Temperiture HeatineMode, 106a

Rated cooling

,capacity category

c (Btu /hr)

I

Mean of
Mean of

Maxi um error inmidpoints of
midpoints of Mean of

eliergy use,
manufactured ,PF (p) ranges

midpoints of
(%)icapacity ranges

PF' ranges
'Otlikhr) Adjusted Unadjusted

Adjusted Unadjusted
1

.....,........*16,504-32,900

33,000-38,900

39,000-641900

Ov4 65,000

All units

26,637

37,50q

54632

94,354

40 814

2.50

2.41

2.46

2.68

2.47

2.35

2,30

2.54

2:68

,

2.44.

0.749

0,U2

0.738

0

i

803

0.741

20.9

12.7

10.9

20.7.

14.3

w

39.5'

29.5

21.9

32.9

28.7

aHeating from 47°F outdo r to 7.0°F indoor coil
air temperatuies (dry bulb). See Note 9 of theUm's Guide for

an explanation of the terms and methodologies.

bAs heat pumps are usually Aid for an application
by their cooling capacity, all data arepresented by the cooling capacity categories.

SourCe: Air-Conditioniig and Refrigeratioi'Institute

Arlington, Va,, 1977', pp 82-118:
1

Directory of .Certified Unitary Heat Pumps,

P474

1? a
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Table 3:38. Single Package Air.Cooled'Heat Pump Performance Characteristics, Lowjemperature Heating

Mode, 1976a

Rated cooling
b

capacity category

(Btti/hr)

Midpoint of Maximum Midpoint of

manufactured error of PF (COP) range Midpoint of

capacity range , midpoint PF' range

(Btu/hr) ,,(96) Adjusted Unadjusted

Maximum error in

energy use

(%)

Adjusted Unadjusted

.16,500-21,900 '12,250 2.1

22,000-26,900 13,250 26.2

27,000-320900 17,250. . 23.2 .

33000-38,900 22,250 20,3

39,000-43,900 25,000 19.0

44,000-53,900 27,500 14,6

'54,000-64,900 34,000 17.2

65,000-96,900. 47,750 4'3

Over 97,000 65,500 14.9

1.55, 1.55 0.465

1.51 1,50 ,...- 0.453

1.79 1.50 0.537

:

1.69 1,55 (,-,,- 0.507 .."

1,67 1.70 0.500

1,63 1.65 0.488 1

1.80, 1.65 0.539 ,

1.76 1.75 0.528
\ '

1.77 1.75 0.531,

1.3

69,2

24.0'

18,9

14,1

19.4°

17,5

30.1

29.9

, 5.4

.// ,51.4

47.9

, 47,4

26.1

31.9

35.0

45.5

37,9

1-

0

'Heating from 47°F outdoor to 70°F indoor coil air temperatures (dry bulb). See Note 9 of the User's wide

for an ekplanation of,the terms and methodologies.

b
, As heat pumps are usually sized for al, application byAh4r cooling capacity, all data%are presented by

the cooling capacity categories.

Source: Afr-Conditioning and Refrigeration Institute, Directory of Certified Unitary Heat Pumps, Arlington;

,Va., 1977, pp. 82-118.

4



Fable 3,39. Single Package Aix Cooled Heat Pump Performance Aggregate Chacteristics for Low-

Temperature Heating Mbde, 1976
.

Rated coolingb

capacity category

(8tu/hr)

Mean of

midpointsof

manufactured

capacity ranges

(8tu/hr

Mean of

midpoints of

PF (COP)
Anges

Adjusted Unadjusted

Maximum error in

Mean,of energy use

midpoints of''

.PF' ranges

Adjusted Unadjusted

16,500-32,900 15,193 1.66' 1,50 0.498 20.7 46,9

33,000-38,900/ 22,250 1.69 1.55 '0.507 18.9 47,4

39,000-64,900K, 28,624 1.70 1.67 0:509 17.1, 31,2

Over 65,000 : 53,508 1.76 1,75 0.529 30.0

All units 23,389 1.69 1.60 0.508' 19.6 40,1

2Heating from 47°F outdoor to 70°F indoor' coil air temperatures (dry bulb), See Note 9 of the

Usei's Guide for an explanation of the terms and methodologies;
'

1As heat pumps are-usually sized for an application by their cooling capacity, all data are

presented by the cooling capacity categories.

source; Air-Conditioning and Refrigeration Institute, Directory of Certified Unitary Heat

Pumps, Arlington, Va., 1977, pp. 82-118,

105

Water Heaters

The FEk determined the efficiency improvement targets of Table,3,2

on the basis of the following design, improve efts,

table 3.40. Water Heater Design Options to Improve Efficiency

Design option

c Estimated productionweighted

energy savings for

water heater type° ( %)

Electric ,Cas-fired Oil-fired,

Increased or imprdvedAnsulation ;, 8.0
,

8,0 8.0°

Reduced thermoStat setting

liproved heat transfer. t

5.0 .

6.0

, 5.0

1,3

Reduced pilot rate 2.0

Ignition improyementS IC 2.0

Combustion and burner inproVements 2,6

Heat trap ' 220 1_0' 1.0

Total 15 20 19

a
The values are not directly additive:

It/ihould be noted that, the efficiencies given in Table 3.2 aye

for end use energy. If a 30% electrical gention and distribution

efficiency is included, the following percent efficiencies result,

Eltctric.

Gasdfired 44,

Oil-fired 46

The. PEA states that the average hot water usage is 64.3 gallons

per day, as determined by a survey of 50 gas and electric companies,

Sources: U.S.aticina4 Orchives, Library,afCongresa, federallegister,

, Vol, 42, No 136, Washington; D.C., Jay 15, 1977, pp. 36618

through 36670; Federal Register, Vol.' 42, No., 192, Washington,

D,C., October 4, 1477, pp, 54110 through, 541,19.
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Chapter 4

Demographic Trends and Indicators

- K. Haygood
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Chapter 4 supplies basic. demographic data on the populationofthe

United States and relates the data to building energy use. Employment

and population trends and income figures are-related.to commercial and

residential building energy use. The majority of the data,came from the

Burelii.of the Census from their 1970 Census of Population and Housing

and theirAnpual Housing S

The population of the

past 30 years. Though the

recent years, we still add

urveys.

t.;

United States has changed a great deal in the

populatiOn has increased -at a slower rate in

more than 1,000,000 persons annually.*. While

the total" umber of persons will have an obvious affect on energy use,

lifestyles also impact fuel consumption.

Due to more education, increas labor force participation, and

higher marrying age, women may be delayingchildbearing.- If the large

populAtion of post World. War II babyrboom females has children, there

?will be a large increase in energy_demand that would not have been

expected from watching birth rate and fertility trends from 196Q to

1976. The number of children.an will rerate to the time demands of

careers and to the availability of, one or more incomes to \the family.

"V

Figures shqw that the greatestj.e?ion Of population growth is the

South. One explanation of this increase is that people ve to where

lobs areravailable. The national trend is toward mor dependence on

trucking (rather than rail) and many businesses have relocated tyhe

eS. Department of Housing and Urba
the President, Committee on Commun
Gro4th and Development, The Charigi g Issues forNat'onal Grpwthb the

/ Domestic Ctundil, Wa'shington, D.C. , yebruary, 19.76, gyp. 18.

) N,s

Development,-Executive Office of
y Development, 1976 Report on Natibnal

Preceding page blank
PI GI
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r,,,f1 ' qmatJor businesseS not dependent on rail have opened up in

the South, thus offering employment and causing more commercial incl..

reAdential buildings to be built, The increased use of air conditioning

in residential and commercial'buildings 'has made the South a year - round'.
(.1 '

attraction for new factories, businesses, tobrists, and retirees.

Growth in the South.could mean there are less people in the North

using energy in building space heating. Space heating accounts for

most of the energy, used in the residential sector. One study,by

Energy and EnVironmental Analysis,jnc. prepared for the Federal Energy

'Administration, states that'll "51 percent of the population located in

the four northern Census Regions coripumes 62 percent of the national

residential energy supply."t Figure 4.4 shows one estimate

of, energy used relative to of the Uhited States

population by regionfr-
, This regional shift in population could help

reduce the demand for energy for space heating in the United States.

Demographic data on families present some interesting facts that

Should be considered when analyzing energy use in the residniial sector.

Approxidately 72% of rtsidences in the United StatesLin 1975 were

owner- occupied. A homeowner ma have mare incentive to install insulation

and other energy-ilcring materia s thUna. renter.

*U.S. Departme t of Housing and Urban Development, Executive Office of
the President Committee on Community Development, 1976 Report on Nation
al-Growth an Development, The Changing Issues for National Growth, the
Domestic. Co cif;-Washington,'D.C., February 1976,,p. 24.

Energy and Environment AnalysiS, Inc., Envgy*Consumption Iata Base,
Vol. III,, Household Sector,'Fedeisl Energy Administration, Arlington,
Va., April'1977,.p. 3.

a

117
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Changing iifestyles are rehetted in the,fact that the number of

-households is growing faster than the population%More people are choosing

'to set-up one.. or-two-person hoUseholds.: Each of thee smaller households

,uses a higher per capiti amount of energy than the_traditionallarge.
.

family due,to.loss of economies of stale in home heating,and
i. .

appliance energy uSe.

Wing incomes since .1947haveled,
.,%

. using appiiandes that canmake rife, more comfortable and enjo

t6 increased ownershipOf energyo-

Table 4.11 indicates that the direet'relationship between level f.income,

age, residence, and tile ownership of some appliances,

.

No attempt- has been made in this Chapter. to project future energy
-

use in the residential and commercial' sehors.* The tabars and figures

presented, howevet,'should give the EnergAUse Data Book user an idea

of what'effect the population characterit;ics Urrently'have on energy

use, 'especially Whenanklyzed7with tie detailedCenergy and fuel data

provided eliewhereln this,book.

Mgt
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Table 4.1. Population of the
United States 1945:4976a

(103)

Year " Popu1tion

1945 140,468

1950 152,271

1955 165,931

1960 180,671'..

1965 194,303

1970 204,878
11.

1975. 213,540

1976 215,118

a
Includes Armed/Forces overseas.

Source: U.S. Department.of \

Commerce, Bureau ofthe 1
Census: Current Population
Reports: Population
Estimates and Projections,
Series,P-25, No. 704,
Washington, D.C., January
1977, Table D.

1
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Figure 4.1.

YEAR V

Popujation of the United States 1945-L1976a.

a
Includes Armed Forces overseas.

Source: U.S. Department of Commerce, Bureau of the Census, Current
Population Reports:. Population Estimates and Projections,
Series P-25, No. 704, Washingt6h, D.C., January 1977; Table

1
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1T.IS 'IMPORTANT TO NOTE THAyHE NET GROWTH RATE DOES. NOT. TAKE INTO

ACCOUNT ILLEGAL IMMIGRATION WHICH IS ESTIMATED BY HUD TO BE MORE THAN
800,000 PERSONS,ANNUALLYk

.Table 4.2. U.S. Annual Rates of"Net Growth, Births, Deaths,
'and Net Immigration 1960 to 1975a
(rate per 1,000 mid-year population)_.

e

Year
Net growth

rate b,

Rate of
Birth

natural
. rate

increase

Death
rate

'Net legal

'immigration
rate

1960 16.1
c

14.4 23.8 9.5 1.8
1

c l
1965 11.9 10.1 19.6 9.4 1.9 ,..

197Q. 9. 8.8 18.2 9.4 2.1

1971 9.7
c

7.9.
1,

172 3 1.9

1972' 7.8 6.2 15.6 9.4 1.6

1973 7.1 5.5 , 14.9 9.4 1.6
1

1.974 7.5 5.8 14.9 9.1 1.7

1975 8.1 -5.8 , 14.7 8.9 2.3

a
Includes Alaska, Hawa and Armed Forces overseas.

b
births - d Aths = natural inc age,
natural incre e + immigration = net growth

c
Figures may not add due to I:our/ding.

Source: U.S.Depo-tment of Housing and Urban Devel6pment,
Executive Office of the President, Committee on
Community Development, 1976 Report on National
Growth and Development, The Changing Issues
for National Growth, the Domestic Council,
Washington, D.C.., February 1976, Table I1-12:

151
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AROUND 1972, REPLACEMENT-LEVEL FERTILITY (2.1 ANNUAL BIRTHS EXPRESSED
IN TERMS OF. IMPLIED COMPLETED FAMILY SIZE) WAS REACHED. MAINTENANCE
OF THE REPLAcgMENT FERTILITY RATE OVER A NUMBER OF YEARS WILL CAUSE
A STATE OF ZERO POPULATION GROWTH.-

)

Annual births expressell in terms of
implied completed family size

4.0

3.5

3.0

2.5

2.0

I

1940. .1945 1950 1955 1960 1965 1.970

Figure 4.2. Total Fertility Rate Trend: 40 to 1975a

a
Fertility Rate: number of live births per 1,000, womeleaged 1S-44.

Source: LE.S. Department of Housing and Urban Development, Executive
Office' of the Presidente-Committee on' Community Development,
1976 Retort on National Growth and Development, The Changing

lIssuesjor National Growth,-the,Domistic-Souneil, Washington,
'/ D.C., February 1976, Fiatire II-1.

1975
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-THE GROWTH, OF-THE AORTHEAST-WAS-ONLY-770-THAT-JOF THESOUTHFURING.THE

PERIOD 1960 TO 1976. THOUGH THE WEST EXPERIENCEDTHE.HIGHtST-PERCENTAGE

GROWTH) THE SOUTH -GRVW THE MOSfIN ACTUAL NUMBERS OF PERSONS.

Table 4.3. Resident Population by Census
Regions, .1970-1976a ,

(103)

0

Region

1

April-1, J970
(Census)

July. 1975
July 1, 1976'
(provisional)

Change 1970 to 197,

Number Percentb

United States 203,305 213,032 '214,659 11,354, 5.6

Northeast 49,061. a, 49,456. 49,503 442 U.9
North Central 56,593 57,636 57,739 1,146 2.0.

South ...,62,813 68,041 68,855 6,042 9.6

West 34,838 37,899 38,562 3,724 10.7

a
"Census Region's" and "Census Divisions are described in AppendiX C. .

b
Percent of April 1, 1970 populhtion.

Source:.,. U.S. Department of-CoMmerce,7'Bdreau,of'the-.Ceasu44:Current

Population Reports, Series 1325;.No.:642, Washington, D.C.,
December 1976. . .

6".
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S

THE SOUTH:AND'WEST TOGETHER HAVE EXPERIENCED MORETHA180% OF THE'',

NATIRNAL POPULATION GROrrH SINCE 1970..

Middle
Atlantic

New
England

0.6 1.2

r
HAWAII

(Included with Pacific)

United States

0.9 1.3

Figure 4.3. Average Annual Percent Change in Population'for
Census Divisionsa, 96 to 1970 and 1970 to 1974.

-cr"Ce/C7Regions" and .nensUs Divisions" are described. in Appendix C.

.

. .

. ,
.

, ..

Source: U. S. Department of Housing and Urban Development,. Executive'
Office' of The President, Committee on Community Development,
1976 Report. on National Growth and DevelopmOnt,. The Changing
Issue for National Growth, he Domestic Coincil, Washington,

February 1976, Figutie

f
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REGION

Figure 4:4. HtrUsehold/Commercial Sector Fuel Use Compared to
Population bY,Census Regiona 1974.

.

a"Census Region" and "Census Divisions" are described:in
Appendix C.

Note: Total Fuel Consumption = 13.769 x 106 Btu:
Total U.S. Population = 211,381,000.

Sou es: U.S. Department of Commerce, Bureau of-the Census,
Statistical Abstract of the United States: 1976,
97th Annual Edition, Wa4hington, D.C., July 1976,
Table 10; L. H. Crump, U.S. Department of the
Interior,. ureau of Mines, filels and Energy Data:
United. States'-by States and Census Divisions, 1974,
Information-Circular 8739, Washington, D.C., 1977,
pp. 22-3L.

15



_ THE LARGE INCREASE IN THE 25-34 AGE GROUP FROM 1970 TO 1976 REFLECTS THE

AGOG OF THE POST-WAR BABIES.

c 4
Table 4.4'. U.S. Population Age Structurea

April 1, 1970 and July 1, 1976
(103)

r

Percent
Population distribUtion

Population
change

Age

April 1, 1970 JuYy 1, 1976 -April 1, 1970 July 1, 1976'
1970

to
1976

Percent,
1970 to
1976

..,

.Total All Ages

Under 5 years

5 to 13 years

14,i6 17 years

18 to.24'years

2S to 34 years

)S to 44 years

45 to 54 years

55 to 64 years

65 years and over

204,335

17,163

36,675

15,854

24,455

25,146

23,254

. 18,603

19,972

:

, 215,118
.,-. .

15,339.

32,955

16,897

28;166

32,044

23,076

23,642

. 20,064

2'2,934

ipo.o.,

8.4

, 17.9

. 7.8

12.Q

12.3

11.4

11.4

9.1

9.g

lOb.0

7.1

15.3.

7.8

: 13.1

14.9

10.7.

11.0

9.3.

'1

,+10,783

-1,824

-5,720

+1,043

+3,711

+6,898

-138

+389

+1,462

+2,962

+5.3

-406.

-10.1

+6.6

+15,1.2

+27:4

-0.6

+1.7

+7.9.

+14.8
-4.

aIncluding Armed Forces overseas.

Source: U.S. Department of Commerce, Burew of the Census, Current
Population Re orts: Population Estimates and P ections,
Series F-25, No. 643, Washington, D.C., Jan ry 1977, Table A.
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FigUre 4.5: Distribution of the Total Population by Age
and Sex: 1970 and 1976.

Source: U.S. Department of Commerce, Bureau of the Census,
Current Population Reports: Population Estimates and
Projections, Series P-25, No. 643, Washington, D.C.,
January 1977, Tables 1 and S.

yr



Percentage of women
in the labor force

70

60

gas

I \ .

. 1973
k

storm\

---50 1
1

40

1 0

. , ,
I \ .0,, 1960 \
IT"

.
\ _... °le "9 "'960

.

I
40,...- . \

I
,
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,

., .
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15. 25 35 45
AGE

55 65 75

Figure.4.6. Women in the LAbor Force by Age

Source: U.S. ripartment of 171Ous4 and Urban Develdpment,. g ecutiVe
1 Office of the President, Committee.on aiiiinity Development,

1976 Report on National Growth and Development? The Changing/
Issues for National Growth, the Domestic Council, Washington,
D.C., Tebniary 1976, Figure 11-2.
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Table 4.5, Empldyment by Coftsiti: Regionsa, 1970

Northeast ' North Central South West

Total males, 16'years old and over ' 16,260,4i9 18,530,003' 20,666,324 11,778,744 .

labor force 12,509,058 14,394,838 15,483;150 9,115,068

Percent of total 76.9 -77.7 74,9 77.4

Civilian labor force 12,318,878 14,189,247 14,524,446 /8,516,668

Employed. 7
11,890,009 13,657,860 14;051,822 8,024,063

Unemployed 428,869 531,387 472,624
i

492,605

Percent of civilian labor force 3.5 3,7 1.3 ,' 5.8

Not in labor, force
, 3,751,381 4,135,165 5,183174 2,663,676'

Inmate of institution 247,048 , 282,866 310,176 177,644

Enrolled in school 1,149,480 1,260,916 1,494,660. 821,004

Other; under 65 year
, 885,535 907,573 1,515,407 696,135

65 years and ver 1,469,318 1,683;810 1,862,931 '168,893

'Total females, 16 years old and over 18,470,065 20,338,151 22,654,201 12,389,343

Labor' force =
;
74729;023 8,418,575 9,228,028 5,171,041

4'ercent of total 41.$ 41.4 -4t7,7 41.7

Civilian labor force 7,724,698 8,413,374 9,204,281 , 5,159,454

Employed 7,380,834 7,991,642
, 8,745,655 4,811,714

Unemployed 343,864 421,732 458,626 347,740

Percent of civilian labor force 4.5 .5.0 5.0 6,7

Not in labor force A 10,741,042 11,919,576 13,46;173. 7,218,302

Inmate of institution 258,114 294,046 241,094 145,834

Enrolled in school 1 7.
.1,148,980 1,310,813 1,591,443 889,156

Other: , under 65 years 6,776,095 7,579,049 8,610,688 4,685,466

65 rears and ,ever 4557,853 2,735,668 2,082,948 1,497,846

Total

67,235,510

51,502,114

40;549,239'

47,623;754

.1,925,485

. 4.0

1,017,734

4,726,060

4,004,650

5,(14,9

73,851 60

30,546,667 .

4

41:4

30,501,807

28,929,845

1,571,962

5.4

43,305,093

939,088

4,940,392

27,651,298

9,774,315

en
"Census Regions and. Census Divisions" are descried in Appendix C.

Source; U.S. Department of Commerce, Bureau. of the Censui, U,S:Census of Population.

!..1 1970, United States gummary, General Social and EconoMic Characteristics,

Washington,D.C;, Junes Table 132,

/

4
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/
Table 4.6. 'Residence of the bnited States Population,

1960%and 1970

Residencl,

1960 Population 1970 Population

Total
(103)

Percentage
of U.S.

Total
(103)

i.7

Percentage,
of U,S.,

ifs
Total,population

Urban

urban area.

Other urban

179,323

1,25,269

95', 848

29,420

100.0

69.9

53.4

16.4

203,212

149,325

118,447

30,878

100.0

73.5

58.3

15.2

Rural 54,054- 30.1 53,887 26.5
-1r

.`63.6,Inside gMSAsa'h

Urban

112,885

99,563

63.0

55.5 .

139,419

123,007 ,60:5

0 Rural. 13,323 7.4/ 16,412
.1n.

Outside SMSAs 66,48- 37.0 63;793 .4

Urban 25,706 14.3 26,318' 13:0

Rural 40,732 22.7 18.4

aStandard Met

bSee Appen

olitanStatistical Area.

Source: U.S. Department of Commerce, Bure u of the Census,
Statistical Abstract the Unit dStates: 1976,

--gia\Annual EditionV'Washington, D.C., July 1976,
Table . 16.
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Table 4.7. Selected Characteristics of Familiesa, 1975
(% distribution)

e.

Characteristics

1

Number
''(103)

Income

'Total
under.,

, -

$5(000
. to

$19,999

$20,000
and

.

over

All famili

Number.) thousands

Percent

56,245

(x)

56,245

10040

4

6,76'6

12.0

. 35,029

62.3

14,449

25.7
-Type of family

t4
.

Mato head 0 48,763 100.0 8.3 ' 63.0 ., 28.1
Married, wife present 47,31 100.0, 8.10 62.9 29.0
Othei marital status 1,444, 100.0 13.0 66.6 20.2

Female head 7,482 100.0 36.6 57.6 6.0
.Age of head

14 to 24 years
i

,

4,042 100.0 25.6 70.1 4,32S to 34 years ; 12,$85 100-.0 9.8 70.6 / 19.535,to 44 Years 11,107 100.0 8.0 G 58.9-; 32.845 to 54 yeafs 11,125 100.0 6.6 53.1. 4Q.255 to 64 years 8,923 100.0 10.3 59.1 30.965 and beer
- .

8,163 10100.0 2- 3.6 65.7 0.9
Size of family

2 persons 21,280 100.0 .1-7.2 > 64.6 146.2-3 persons 42,252 100:0
-

11.4 63.1 25.6
4 persons or mor 22,712 100.0 7y5

. 59.8 , 32.8P
TehUre status tt

Owner-occupied 40,360 100.0 8.1 60.6 31.3
Renter-occupied ",14;606 ,100.0 21.3 67.1 11.6
Occupier paid ho Cash rent 1,090 100.0

. ,
23.5 ' 65.3 11.2.

aSeye Glossary "Families."
,Source: U. S. Department of C4Mmerce, Bureau of the CensusCurrent

Population Reports: Consumer Income, Series P-60, No. 105,
Washington, D.C., June 1977, Table C. ,6

.4
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.1 7

J.

'Selected-Characteristics of Families, 647a
(103)

.

,.
Item

Tdial

Type of residence

a Metropolitan areas
Nonmetropolitan

; '

1
44;

-6

Nongpral

Faro

Size of failly

7 .iersons

,3 persohs
4 persons
S persons

' 6 persdns

7 persons or re

Number.,

V-
56,710

S7.955
18,755

54,526
2,184 r

Percent

100,0

66.1
33.1 NSF

96.1 \,
3.9 '

'-',

21,530 ', 38.0' .-

J2,472 - 22.0

11,483 20.2
. 6,209 . 10.9 .,

2,800 ° - 4.9

2,216' 3.9
,

, Race or origin
. '.

White , `" ;
Black

.50,083..

_Other
.b ,,

'
' 5,:n.,

1.5
'!,, Spanish origin

.4
2,583. 4.6

.,

P .Presence of own children
.. -. .

,

26,565 4.

.

. .

.15'.8'.None. under 18 years
'., 1 or more unpr lii mill', '30,145' . 63.2

0

o
.- .5\

88.3 ,.', e.
.

: 10.2 -4, ". 7
,.

5..

4- .-Tenure
d

Homeowners
Rentdrs of private hbusing
Renters pf public'hOusiog

'Education of men anrwdmen
'Maintaining families 4

1 ; , Did not,Complete 'high school .

High Chook graduate, no college
.4. ,

1 to 3 years of college
7 4 or More years of 'college

. ..

Occupation of men and wosen.
'a n Maintaining- families

White collar
Blue collar
Service
ilaWrelated

Armed Forces
. 7

Unenployed
.

V.
tin labor force

-

Age of family members

' Total number of. members

Under 18 years
18to 64 years
65 years and over

t

, 40,815 . °, 72.0
'26.2 .

1,050 1 1.9

..19,687
".19:614

7,924
9,486

34.6
14.0
16.7:

19,000. 33.5
17,523 . l0.9

7 ' 3,466° 6.1
.1,489. 2.6

808 1.4

1 2,188 3.9
117,215 *

2

190:844

63.0385'

115,886.

aData current as oeMarch 1977.
ai,

; °

:.-bPersonsi of Spanish origin may be of any race."

,-The Census BUivitu is in the process of
"head" from enumerations and publicity
:"maintaining 'Unifies" denotes head.

0

.3

cropping- the term
s, the phrase

Source. U.S. Department of Commerce, Bureau ofthe CensUs,
-Current,Fopulaiion Reports: j(FopulatiOn Characteristics,
:'Series P -204 No. 313,. ?Washington, D.C.,_Septelliber 1977,

_ Table 4. ,r -:

/ P n -
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T4le 4.9.
Householdsa by Size 1960-76

(percentage)

ize of household
.196 1964 1968 1970 1971 1912 1973 1974 1975 1976

All households, 103 52,799 56,149 60,813 63,401 64,778 ,66,676 68,25i 69,859 711254 72,867
100,0 100,0' 100.0 100.0 1000 100.0 '100,,0 100.0 16,0 100:0iA, 13.1

16,1 17.0 17.7 '18,3 ' 18.5 19 1 19.6 20.61/1

8 30,6 30.6

Percent

1 pe;son

2 iiersons

3 pers

4 per

5 persons.

6 persons.

7 or more persons

-;8. '27,8 28.6 r 28.8 29,2
.30.2 3

18,9,j 17,9

,c-4-\17 J6
, 17;0

11,511,3

5.7 6..0

5:4
, 6.1' 5,7 5.1. ' 5.1Y. 4.5

. 17.4 17,3 17.1

15:8 15.8

10.4 10%4

6.0 f. 5.6

17.3' 17,3 1h,1 17.4 17.2

15.5 '16,0 15.7 15,6 15'46 15,7, .

10.3, 9.6 9.4 9.3 9.0 8;6

5,3
, 5.1 4,8 4,4 4.3 4.1

4.1` 3.8 3.5 '3,2

a
See Glossary - "Households,"

S rce: D,S, Department of.Cotmercd, Bure"i of the Census
Current Population Re orts; PopulationCharacteristics Series, P-20, No. 311,

Washington,' , 1977, Table,, Ai p. 2.

)

.11 4-+
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Table 4.10. Median Income f Families 1947-4975'
(constant 1975 dollars) /

Year = Families Unrelated
individuals

1947 ,ill 7,303 2,362

1950 11 7,422 2,336

J955 8,881 2,,648 '-'..

1960 10,214 3,126

`'1965 11,867/ 3,672

'1970 , 13,676 '4,348

1973 14,595 5,007

1974
a

14,082 5,-025

1975
a

13,719 4,Sgi2

a
Not.strictly.comparabiLwith.barlier years
..chte' to revised procedures.

,

/

/

SoIrce:. U.S. 00Partment of-Commerce, Bureau
of the Census,, Statistical. Abstract
of the United'States: 1976, 97th
Annua4 Edition, Wa'shipgton, D.C.,
July 11976, Table 'No. p0. \. ,
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Table 4.11. Income, Expenditures, and Wealth 1974 .

Characteristic
-Total

households
(106)

Percent owning
''Percent with

.

Blici and white
tv
set

Color
tv
set

Air-conditioning

Refrigerator F$Fezer Washing
machineCentral Room

Alkhouviltds 70.8 96.6 61.3 18.7 31.8 98.9 33.7 71.9Annual. income

Under $3,000 .1
8.0 89.7 51.6 7.9 21.7

. 96.6 19.7
1

50.7$3.000-44,999 '7.4 94.4 40.6 10.7 27.0 98.7 23.6 55.455.000-47,499 8.9 96.1 50.4 13.0 30..5 98.7 26.6 62.657,500-49,999 8.3 97.0 57.8 13.6 35.2 99.1 30.4 68.5$10,000414,999 15.9 97.9 67.4 18.2 35.5 99.4 37.0 77.2$15,000-$19,999 9.7 99.0 78.1 24.4 36,1 99.5 40.6 85.3820,000 -$24.999
$25,000 and over

5.2
7.1

s.:/ 99.0
98.7

80.2

'84.4
28.7
38.6

34.3
30.4

99.7:
29.7

44.2
48.4

86.0
89.2Age of head

Under 25 years 6.1 93.0 41.5 17.'4 28.9 98.5 8.9-25 to 29 years 7.5 95.9 59r3 19.9 34.9 99.3 20.3 2.730 to 34 years 6,9 97.8 69.8 22.9 33.2 99.3 32.1 5.935 to 44 years 12.3 97.9 71.0 21.6 30.2 99.'2 45.9 8 -3
45 to 54 years 12.6

1.6, 97.3 68.4 21.0 33.2 98.8 44.0 81 755 to 64' years
1 11.6 9 97.2 63.8 16.2 33.6 98.9 39:5 77.65 years and over 13.7 95.7 49.8 13.9 29.5 98.7 27.6 63.8Residence I -,

.Central cities 3 95.6 56.1 17.3 33.1 '98.4 20.3 60.0Suhurhan rings . .2 97.7 69.4 23.4 32,2: 99.1 33.9 ...49.0_Outside metroloolitan an 22.3 96.3 57.0 . 14.5 30.1 99.2 '42.0 , .77.9Region o

Northeast 16.6 97.3 59.2. 6.3 36.2 99,3 22.7 68.4NorthCentral 18.9 .96.9 . 64:1 18:6 32.7 98.5 39,P 76.5 .

South , 22.5 90.4 58.1 29.9 37.5 99.1 38.15.- '71.9 .*West 12.8 95.5 65.7 15.2 14.8 98.8 . 313 69.8

Source: U. S. Department of Co
Abstra ;t .of the United

Washington, D.0 , July

1

mmerce; Bureau of the Cgnsus, Statistical
States: 1976, 97th Annual Edition,
1976, Table No.e689.



Table 4.12, Number. of Occupied Eking Structures

1970 and 1975

. (103)

. . .

Structure

-.10....1".
1970 1975

Total Owned Rented Total Owned Rented

All housing units 68,672a NA- NA 79,087 'NA NA

Vacant, seasonal, migratory 5,227. NA, NA 6,563, NA NA

Occupied housing units 6S,445 39,886 23,560 72,523 '46,867 i5,656

1-family detached 42,133 34,397 -'-'7,736 48,8'69 39,787 7,082

1-family attached 1,907 1,113, 794 2,884 1,534 1,350

2-4 units 8,379 2,161 6,218 8,910 2,138 6,772

5 or more units 8,955 464' 8,491 10,517 585 9,932

Mobile home or trailer 2,073 1,752 321 3,341 2,822 519

a
Numbers may not add due to rounding.\

NA Note available.

;

Source: U\, S. Department of:(ommerce, Bureau of the nsus, Annualjlousing Survey;
,1975, U,Siand Regions, Part A General Housing ,Characteristics, Washington,o ;

107,. Table A-1. ;4!,
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Chapter 5 focuseson energy use as determined,by building structure.

Certain characteristics of a physical structure effect-energy user'for

example, sire, insulation, number of windows, and exterior doors.. This.,.
. .

.

.
. .

.

,

chapter also discusseScological.conditons ,by geOgraphit area.

A
\Data bn,reeidential structures have been divided into-three classifi-

4, :

cations: (1). mobile.homes,' (2) ) single-faMily homes, and (3) multifamilr

structures. Mobile home size characteristics, are availablt only by

'estimate of factory shipments. Data depicting the structural characteristics
J

.

of commercial buildings are nqt al.,;.,ailable. Even cUta concerning new

construction of "nonresidential" buildings (Table.,5.1) are limited to

construction data by permit-issuing places.*

Inventories of existing structures are also _unavailable, with the

exception of selected information from the'Annuai HouSing Survertp.nd the

1970 Census of-HOusing. -However, dat., on new structures of both single-
,.

family and multifamily buildings are reviewed in several construction--

reports,

,Undoubtedly, the most impOrtant determinants 'Rf individual building
5'

energy use are the number of winfewsrvAloors and the incorporationo'f

-
,

jr$ulation: 'Reliable sources of these data are,not generally available.
itt.

,

Finally, climatolotcal factors have an effect on spage-conditioning7'

equipment efficiency and usage. Climatologicaldata,nre presented tor)

, _)
naicate regionaledifferenCes in temperature,e wind speed,letc.- ti4AN

'.

would affect materia used in building construction and, in modifying.

(.1° '

*The Construction RelLiew a(gta s that permit - issuing places describe
,.,

A I

app xitateky 85% of total rest ntial construction activity from
496 L-1976 (Table 5:1.

/
.

0
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existing structures. Heat,pumps, for example.(Chapter 2), are most

effective in moderate climates. The climatologiCal condlor of the

building's location are generally investigftted before construction.

Climatological factors are also important in construction Standards for

mobile homes, as there are different Federal insulation requirements for

mobile home construction depending on the region of sale.

A weakness of Chapter 5 is'in the review of commercial buildings.

'inventory and structural characteristics. Several case studies Or

estimates have been done on commercial buildings. butliave been omitted

fTom.5this.chapter because of their limited scope.

:-.The Tishman Research rporatipn, in conjunction with Syska &

Hennessy, Inc., recently eleased a study on office buildings in

New York City* The study is concerned with energy use and how. it is

affected characteristici. A.,representative sample of 44-

buildings. was-. chosen, from a subpopulation of 436, ufldingS and dataon

fuel consumption by fuel, buildings, and month were.colledted., the study

analyzes tlIR effects on fuel use o6changing various building parameters.

.(The Tishman study is reviewed in "more detail itt Chapter 8.)

'thelF. M. DOdge'Construd-eiOn!StatisticsConstitutes a yearl, survey

(1965 -1470 of the cons industry.': Data include yearly additions
ef/

, to
of'floor space to, the commercial sector by activity (e4.goffice and

banictiuildings, sichooks and college..Classroom WildingS,-,andgovernment,

adIfnistration buildings). These statistics cover new construction
N,

'Syskk-& Hennessy, Inc., Tishman ResearchCorporatioir,' Energy Conservation
in Existing bffice'lluildings, U,S. Energy;ResearCh'and-Deve4ment
Administration, New York,. June 1977..

ti

v

1 ';
"A- r 1.
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activity, along with additions, alterations, and repairs. The Dodge
J

Construction Statistics tapes are Massive;-exnensive, and not readily

available for examination. Future considerations focus on an in-depth

anAlysis of these tapes. Some Of'the F. W. Dodge. Construction Statistics-

(by'dollar value of construction contracts) are available in the

Construction Review.*
5--

Business :Buildirtg:StatistiCst is A survey conducted 'by the leasu3y
, (

Depament to evaluate depreciation rates of existing buildings for the
-

?

purpose of tax reports. Statistics are reported in relative( terms ( .g,
,f

percent of floor space of total number of observations). -The study presents

physical and economic characteristics of the stock of business. buildings.

in 1.961). TheSe data include: buildingby type of CensusDivision, year

,

of,construction, height, primary Structural' materials, and maintenance

and repair.expenses. The percentake of buildings and percentage of

.floor spaCt.is presentediin relative terms by building type (Table 5:2).

,..
Other, source5,of commercial buildings inventory.ankfloor space

.. l- t

data were omitted from this chapter ,_because, of their heavy reliance on
,

. .

es9rmation.
:

Th se procedures and:results are esented'in greattr'detadl
. .

in Chapter 8.'

6

(

*A, Sabghir (ed , U.S./bepartment of Commerce, Domestic an0 International
Busin,e.SS Adm. stration, Construction Review Monthly In4stry Repprt,a
Washington"

,

ti

tDep rtylent.Of,the Treasury, Office of Industrial Economics, Business
Eui (lily Statistics, Wasilington,.D:C., August 1975.

t- or
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Table 5.1. Private, Nonresidential 'Construction by -

Permit-rssuing Tlacesa,
(number of buildingsb)

Service stations
Officcrl

and repairbuildings
4 garages'', .,

Stores and other
,mercantile
buildings

Religious
buildings

Edued'tidna1 Hospitals and other

4uilding0 institutional

buildings

Amusement
buildings

.4,014 Places

1960
19A1

'1962

1963

1964

12,000 Plates ,r

1964

1965
1966_
1967

13,000 Places

1967
1968

1969
1970
1971

1972

14,000 Places

1972
1973.

1974

1975
1976

8,036
8,362
8,558
8,917
9,401

11,125
11,63
10,119
9,85Q

10,256
10,348
10,976
10,135'
12,642
16,026

.16,264
.17,495

15%537
13,242
14,882

(

7,544',

7,881

\7,8 3
5

11,214
10,716
10,569
10,922

11,586
10,434'

10,021
9,108

, 9,312
8,049

8,28Q ,

5,468
3,756
3,996'
5,277

e -

25,437
'23,599
23,384
22,673
24,505

30,578
32,589
30,057
27,904

28,617
31,959
33,648
33,670
33,593

'38,359

31,984
44,530.

334968
440,173
39,679

*

5,316
5,056
5,241

4,929
5,174

6,675
6,445
6,354
5,902

6,222
5,662
4,991
4,339
4,62&
4,630

4,799
5,212
5,300,
5,344

.,094

1,792
, 1,959

1,817
,1,859
2,118

2,566
2,572
2,916

2,959,

.2,695
2,356
2;095
2,268
2,156

2,204
2,423

414.3.2, 5

2,062

4

1,057
1,135
1,367
1,541

1,531

1,973

1,673
1,712
1,595

1,675

2,129
2,225
1,909
1,908
2,040

2,071
2
4
370

2,150
2,009
2,119

!t11,

2,665
2,587
2,506
2:923

4,714
3,660
4344
2,996

3,539 .

3,780
3,759
4,361
5,024
6,418

,6,498
6,14%

4.1.F
4,720

4Statistics. concerning private, nonresidential .tonstcuctionnare not available for total. construction actjvitY, buto-eatHOr

forConstruction based"on'reportg-sobliittedbuilaingiietialt,,afficek icalled_"permit;iisaulnekAgAorY. .A0er time,
more permit-issuing places, are identified. (hence dYl04.7- 12,600A3,!000,. ane14',0064Ormlailihg places in ilble5.1):.
The summary below presents.census estimates 6fthelatircentagd of-peA4t-issuing Universes to total residential construction.

,-

Eaeh)permittissZing universe wincides with an "idehtifiCation year ...-...that.year in- which the number of permit.issuing'places
was defined. Several years are reported twice to indica 9 any- becurring,ftom thevidentificafion of the larger universe.
For example, the number of office building4bautho*zed in the-14,
reported fon the 13,000. place universe in 1972. Einally, ddta on

placcAu_tverse was.about 11. greater than the number '

litaristruction are ayaii'able only in doklav values.

Universe
Years

, _reported
Identification. Pdrcent of total

year residential construction

, 3,014 1960-1964 , 1959 ' 72.4

12,000 1964-1967 ,, 1962 at.o -
13000 1967-1972 1967 p5.0

.,,..
14,000. 1972-197f /1972 85.0

ci J ,
. .

4,

it is crucial to note that this is only ,a portion f total,ccnAtruccion ant,does' not represent all construction acitivity.

Source: A: Sabghuir (ecL ) U.S: 'Departm O;f-commerce, Domestic and
International Business Administration, Construction Review -
Monthly Inr!ustit Repo'rt, Vol.. 23, _No. 3, -Washington,. D.C. ,

April /May -1977, Table C-.-2>-(also previous years).

.9
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Table 5.2. Nonfarm Business Buildings, 1969

Building type Number of Percent of Percent' of total
observations bui dings floor space

Office 1852 18.44 117.00

Bank 235 2.95 5.65

Theater .., i , 31 0.23

Hotel. 47 1.21, 2.98

Motel 1.17 1.04

Shopping:center 235 3.80 15.96

Retail- 2003 30.30 10.12

Warehouse ,4- 683 8.92 11.62

-Factory 605 11.10 25.46

Machine shop. .' 94 '2.23 1.50

Parking garage 17 0.29 0.42

Repair. garage . 281 5.44 2.69

.5ervice station 255 4.12

Recreilonal. 61 0.93 os.(66

Medical 100 ?.14 . 1.74

Termindl 80 0.87 0.65

Food service 179 3.07 0.52

Miscellaneous .205 2.81

Total 7032 100.00
/

o

/
4 , a

SoUrce: . Department'Qf.the Treasury, Office of Industtial.
Economics; Business Buildin Statistics, Washington,
D.C.; August 19 4

In J968 and 1969, thR-Internal Revenue Service conducted 4
suirvey of approximately 70,000 major businesses for the
purpose, of measuring tax-return filing del4quency. From this
sample, the Office of Industrial EConomics drew a sample of
'nonfarm businesses for their repor0-.The number of buildings.
of each typeis indicated by the "number of observations."

Note: Totals may not add due td (rounding.

a
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THE BUILDING OWNERS AND MANAGERS ASSOCIATION 'INTERNATIONAL .041A)
.

PUBLISHES AN OFFICE BUILDING
EXPERIENCE.EXCHANGOEPORT. 'THE REPORT /-

ISA VqLUNTARY SURVEY OF ASSOCIATION MEMBERS REPRESENTING 92 Amducait
AND'CANADIAN CITIES IN 1974, DATA eQuCERNING OPERATING COSTS
INCOME STATISTICS ARE PRESENTED OR BOTH TOTAL PaLDING;AREA

RENTED OFFICEAREAi THE FOLLOWITABLE
I.SAII)ILE!OF'ItIFORMATION

AVAILABLE FROM THE.REPORT, ALTHOUGH IT IS CRUCIAL TO NOTE, THAT THIS -,,
IS NOT AN ENUMERATION OF'NATIONAL BUILDINGS:OR'NATIONAL AVERAGE. COST
FIGURES.

l

(

Table 5:3. Office Building Energy 'Costs, 1974

Average errergy vostsa , Number. of
((aft) mbuildiryts reported

All bUildings reported

.Age of building.

Under five years. old
5.-10 years old-
:I0 -15 years-61d
i5 ,-20 years old

20-25 years old!
25-30 years old
30-35 years old
35-40 years old
40-45' years old
45 -50 years old

''..5055 years old
55 and older

StQxy.heighc(
Under 10 stories
10-a 20 stories44
20-30 stories
30,,40 stories
-40 or more'

Building size
Under 50;000 ft2;
50,000-100,000 ft2
100,000-300,000 ft2'
300,000-600,000 4t2

.600;000 or more- f 2

All energy costs' La
are

costs of a .building
for. the full year.

*!'

69.3 , 690

69.0 89
64.8 105
86.9: 79
4/1.2 64
59.3 36
60.3 15
68.7_, 6
-59.3
85.7 29
71.0 ,75
71.2 51
51:3 140

:604 1 ',247
61.4 258.-
.62.2 112
77.4

' 44
'89.9'

, ?9

^47.4 79
:51.0 120'

.286.

13$_
87:2T.

given on :an, anntial,baSis._ Forexamp014,. energy

-68

.3,

under 5 years old.were6a,9entS per square foot

Source: 'Buildini 4:rers and Managers Association International.;
O975 Offiee,Builddrig EVerienee Exchange Report for the
Calendar Year).974, Chicago, 1975,_pp. 9-21:
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Mobile Home,8hipments 196071976

1962.-%

1'963

196:4:

196.5

1966,

!:- 1968 '

1969

197Ta h.

'1972 .
P

1973

. 1974-

1976,

103,700

.90:20p

2118,000,.

5D, 480

,191:1320'

.216 470

.4,2.17,300

3f/ 950,:

412,690

461,190

496,3870.

36'6;920
-

;329,400'

.246i120-

r

Source,: A; Sabghir (ed.),;:d..S.,04artment
of .Domestic,, and jnter

maiional-Business Administraion,
Consfraction,RevieW- 2-Monthly
Industry Report, Vol. 23, 1o. 3,
Washington,-DX.; April/May 1977,
Table B-4, (also previous years)..

'

.
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Figure 5.1. Trends in Mobile Home. Shipmtnts 196

'SdurCe:' °A. 5Wghir (ed.) ., U.S. Department of Commerce,,Do stic arid','.

International Business Adminigtration, Constructigm Renew
Mohthly Industry Report,'Vol. 23, No.' 3, WashingtonrD.V.,
April/May 1977, Table B-7 (also 'previous years).

1
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I Table 5, S. 1976 Unit Shipmints of Mobile Homes'by Size

d.

Single-Wides
Double Wides

4
12ri, Wides 14' Wides

All 14' N es

Other11er

Other
Total

Expandables

'

59' 60' 6S' 10' 59' 60' 65' 10' 75' 49' SO' 60' 10' double
types.

and' to. to and and
to to to and and ' to to and wid'es

uncler 1!,641 69' over under
64' 69' 741' over under 59' '69'. ovet

New England 95 454 121 '153 1S9 ,.. 321 586 1,635 23 38 SS 43 31 0 6-, IS , 3,752

Middle Atlantic , 331 1,888' 195 214 515 1,749 1,548 5,957 159 61: 676 727 532 '2 115 158 14,881

East North Central 06 1,821 151' 93 1,537 3,417 2,710 11,957 9', 195 1,072 1,999 '2,41 7 321 74 28,120

Net.North Centtial ;232 868 128 145 1,681 3,098 1,453 12,433 753 \ 22 835 1,185 1,520 207 "736 270 25,566

South Atlantic 3,419 14,489 1,104 5,334 202 887 622 1,881 47 4. 5,528 6,161 8,327 340 9 303
6
54,663

,

.East South Central 926 4,789 1,756 723 496, 1,230 1,103 3,000 23 12
, 603' 1,568 2,482 55 54 427 '19,187

West South Central 1,024, 1,108 43S 146 2,167 6,855 1,745 10,191 8,351 38 294 1,383 1,801 106 401, 681 ;T,332

Mountain 623 837 257 202 1,335 , 1,854 1,274 , 1,880 1,045 2 164 1,304 2,127 80, 646 1,121 21,351

Tjaciflc 7,84 4,540 1,523 1,011 680 2,595 379 1,688 101 : 55 1,939 5,210 10,929 '355 1,956 1,323 4c068/

'ota0,5, /7,920 31,394, 11,676 8,021 8,80'22,006 11,424 62,622 10,511 ''42,7, '11,166 19,526 30,220 1,152 4,261 4,31 246,120

'Percent 1.2 12.8 4.7 1,3 p'-,8,9 4.6 25.4 4.3 0.2 4.8 7.9 12, 0.$ 1.7 1.8 100

r

'Note; "Census Regions" and "Census iDivisions" are described n AppAndix C.

,

Source; Elrick and tavidge ;' Inc., Man factured Housing Institute 1976 Data Book, Chicago, April 1977,

0

lym
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THE BUREAU OF-THE CENSUS CONDUCTED THE SURVEY OF NEWMOBILE HOME

PLACEMENTS TO DETERMINE MOBILE HOMES PLACED SPECIFICALLY FOR RESIDENTIAL

PURPOSES. TOTAL MOBILE HOME SHIPMENTS INCLUDE NONRESIDENTIAL USES

SUCH AS SCHOOL ROOMS, TEMPORARY BANK FACILITIES, AND OFFICES AT CON-

STRUCTICN SITES. THIS SURVEY DIFFERSFROM MOBILE HOME SHIPMENT DATA.

IN RAT IT SURVEYS BUSINESS ESTABLISHMENTS DEALING IN MOBILe' HC S

RATHER THAN MANUFACTURERS. "MOBILE HOMES PLACED" ALSO EXCLUDES 'INVENTORY--

4i THE DEALER LOTS At THE END OF THE.REPORTINGPERIOD: THE BUREAU OF

CENSUS DATA DIFFERS` SLIGHTLY''' FROMf THE MANUFACTURED HOUSING INSTITUTE

01H I) DATA IN THAT MHI REQUIRES 'A MINIMUM REQUIREMENT OF 8

FEET WIDE -OR 32-FEET LONG.

cur

Table 5.6. New,Mobile Homes Placed for Residential Use

r
Period

C

.

Units in thousands

United,
-Region'

States
Northeast

; >

North
Central"

S6uth West

1.974
1&,

4 Total 3j5.8 26.4 o .85.6 166.7 S7.1

1st quarter 92.9 516 17.2 50.7 19.4
2nd quarter 102.'8 7.8 26.7 49.4 18.9
.3rd quarter 93.5 8.8 26.2 42.1 16.4
4th qUarter 4 56.6 4:2 t5.4 24.4 12.5

1975

Total 229.2> 16.5 61:9 98.5 52.3'

1st quarter 46.2 2:4 8.4 24.2 11,3.
.2nd quarter 62.1 . 18.0 25.3. 14-96

3rd quarter 67.'8 5.7 27.4, 13.3
4th quarier 53.2 4.3

.21:7
P3.9 , 21.8. 13.2

1976

'Total 245.8 18.5. 68.1 96,2 63.1

1st quarter 47.2 2.3- 11.1 ' 22.6 11.2
2nd. quarter 67.5? 5'.9 / '20.5 . 26.2 15.0
3rd quarter 73.5 .-... .. 6.1 22.2 26.5 18.7

. 4th qUarter 0,.60---' 4.2 14.3 20.9 ,18.2

'1977

1st quarter

1

9.5 20.7 16.5

Percent distribution

United
States

Region

Northeast
North

South West
Central

`.'fltg

100

lop
100
160
1

8

6

8-

.M9
Y..' 7

100
100
100

100:11'.

100
100
100
100

5

7 -

8

8

25 48 19

19 SS 21

26: 48 18

28 45 18

27 43 22

92 43 23

' 18 52 24

29 41 24
32 40 .20

26 41 .25

8
1

9

8

7 ,

S

:

23

50
30.

25,

er26

24

22

3 25
.36' 1 32

Note: Totalsloay not add^due to_rouneting.
a..

(-.7 ,.

..U.S. Department of Commerce,:.:Bureail of the'
Reports --. 4Ousing Starts, Series C20-77-8,
AUgust I977,-Table ,S-I. t-..

'
.: .

vo

s

Censug;'tonStruction;
Washington; D.0

°



able 5.7,. Floor Area of New,' Privately Owned
Single-family Eating Units'

(ft2)

Location and sqdaie

feet of floor area

1911 1972 1973 1971 1975 1976 1971 1912 103 1974 1975 1976

er of houses (103)
Percent distribution

All new hoties

llnitod States, total '1,011 1,143 1,174'

Nortbeastb, total 134 149 155

Under 1,005
'23 21 20

1,000 to 1,1
21. 36 28

.1,190 to 1,5 0 33 36 43

1,650 to 2,399
'36' 40 45

2,400 and over
16 16 19

North Centrals, total 208
. 231 255

Under 1,000 31 27 24

h,000 to1,199 43 46 52'

1,200 to 1,599 58 70 78

1,600 to 2,3994 56 66 12

2,100 and over 20 22 2.9

South
b

, total 167 524 514

Under,1,000
55 50 32

,1,000 to 1,199 130 130 78

1,200 to 1,599 138 157 163

1.1,690 tv2,399 ' 110 143 97

2,400' and over
34 44 SI

West

b

tptal '' 204 ' 239 251

Under 1,000 ., 20 19 13 ,

1,000 to 1,199
36 40. 38

1,200 tb 1,599 :661 76 79

1,600 to 2,399 62' 19 6
2,400 and oiler '20 '35'

a I

includes house1 hullt,fOi rent,.

f

932 866 1,026 100

131 113 125 100

A

141's

, Table SO, .,Principal Type of Exterior Wall Material of New

Priiately Owned Single- family Mousing Units ,

(100)

100 100 100 100 100

100' 100 100 100 100

16 13 14 17 13 13 13 12, 12

26 24 21 ' 18 24c, .18 20 21 17

34 31 31 21 28 26 28 26

41 33 41 27 27, 29 311 30 34

,14, 11 13 14 11\ 12 .11 10 11

215 210 100 '100' 100 100 100 100
217

15 '20 22 15 v12 10 9 , 8

44 44 53 , 21 20 20 21 20 20
63 '61 J16 . 28 30 31 29 .30 28

61 70 85 21 28 28 30" 32 31

28 11 34 10 ,.9 11 ,, 13 , 8 13

394 351 16 100 100 100 100 100 100 .

/23 21 22 12, 10 6 6 1 5

56 ,` 51 50 28 25 15 14 12

309 100 111 30 '30 r' 32 28 28 27

149, 135 169 23 27 36 w 38 38 42

57. 45 53 7 8 11 14 13 '13'

190 181 231 100 100 100 100, 100 POO

9' 14 12 10 8' 5 5 8 5

27 31 18 11, 15s. 16 15' 13

65 61 79 32 32: 32 4,34 33 34 .

63 60 83 30 33 34 33 ,33 6
.22 19 26 10 11 14 11 11, 11 ,

5"Census Regions" and "Census Divisions" are described in Appendix C.

Source;, U.S. DepartMN of. Commerce, Bureau of

1916; Constilleiion Reports; Series C2S

Table 14 ,(ilso previous. 'yeri).

1969 1970 1911 1972 1913 1914 1915 1916

Moiled States, totala, 110 116' 1,012 1,143 1,114 432, 866. 1,026

413 322 '276, 321

355 294 313 393

144: 97 85 119

1$ 412 94 114

14'4` "`105, 91 16

15S 131 113 120

10, 10

SO 54

NA NA

22, 29

30,' 26

215 '270

43 34 41

100 117 155,

NA NA NA)

59 46 , 60

14 16 14

Brick , 276 278' 370
1

Wood wood
A 1,A

i hou or WON prouuc,s (,,,,,, 216 291 '

Stucco .' 1 11 86.. 125

'Alums um siding ', 47, ..- 80 ,',

Other' ' 111 146

' 1

Northeast
c

, total ; 101 129

414

336'

132

88

172

149

.8rick ,,13. 11 12 13 13 9

Wood or wood products 51 51 11 87 19 60

Stucco 1 1 1 NA NA NA

Alminum siding, 13 13 20 21 30 21

Otherb , 24 14 : 25 21 32 33

North Central, total 156 150 208 ,231 255 211

Brick 41 46 51 58' 58

Wood or wood products 62 . 63 01 96 11,1

Stucco 1, 1 1 1 lik , NA,

Aluoiprti siding 26 31 , 41 n 64

Other' 19 3 16 23.1 20

326 ' 468-\524 514 394 358 405' South', total'
313

Brick

4oOd or wood

Stucco

Aluminum siding

Otherb

West', total

the Census, Charaete*tios..4-New Housing;

-76-13, Washington, D,C,, July, 1971',

204 211

ucts 49 62,

1,

7

46 36

141 151

Brick 12 101

Wood or wood products 38 40

Stucco 6k 5

AluMinum 2 d

3therb V 28 26 ,

453 331 328

281 , 86 80

72 16 25

14 14, tl /4

13 71 57

222 239 251

1,4 12 15

62 `'68 86

110 113 ! 114.

d NA NA

36 45, 35

256, 218

60 12e

29 10

4 22

36' ,35

190 181'4

14

'""1"73

76 "d13

.3 3

22 16

'Includes only those houses reporting type of 'exterior wan material.

,258

85

14

22

26'

.131

14

99

103

4

110'

bIncludesisbesto shingle, cilidem;bloch, cement, block, stone, and other types,

"Census Regions",nd "Census ivi ons are described in Appendix C.

Fewer than 500 boas.

RA 2N4t available,

`Tot-44115 iffy hot')ddldue to raundifg,

t
i 14 ;' , Source [1;9', Deliartmerit of Commerce,, Veau , of the' Ott's* Cha eras rs'

, ,..,

9 P of "New Housing: 1976, onstietti,oh 'Opem, Seties:C2S.413,, ,
Washington, 1),C';, July 1977, Table 6 '(also previous ,years)

\ 4
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Table 5.9.
Number" liptories

of New', Privatefy,Owned,'
Singie.family Housing Units by Censusiegions,

(101)

1966' 1967, 1968 1969 1910 171 '1972 1973,, 1974 1975, 191$

United States, totaIa 176 789 820° 133 ' 764 1,022 1,143 1,174 932 866 '1,026

1 story'
'''11) 551 561 511"1509 561 139 , 824. 787 604 566 6S0

2 stories or more '141 147. 167 ' 142 129 182 210 169 233 197 / 254
Split-level 79 ,2481 . 82 82 73 .'' 101 108 118 95 103 122

Northeast°, total '' 125 , "115 '121 106 100 130 149 1,55 131 113 . 120

1 story 56' 4,8 48 . 40 45 60 71, 68' 59 SI 16'
2 stories or more 51 ,48 57' 46 38 SO , 59 68 59 48 62.

. Split-level t, 19 19 16 21 16 20' 19 19 13 11" 1,2

North Central total 186 184 203 160 163 211' 231 255 217 215 270t

story 113 111 120 .94 101 129 141, .147 '119 122 141
2 stories or more 35. 39 47 '36 33 41 . 46 , 59 SI 47

0.5Split-level ,37 34 , 36 31 30 41' '44 19 37 46 S8

',South°, total 111 338 338 ' 322 348 A58 524'' 514 194 358 405

1,story 286 --281 286 267 297 382 435 399 .296 277 311
2 stories 'or more. 30' 32 34' 38 37 54 64 85 , 74 59 71 .

a, Split-level 14 17 .18° 17 14 22 25 30 24 21 23

8est, total 135 157 157 245 153, 221 239 251 190 181 2k1

1 si*,' , 101 113 117. 110 119 168 177 ,173 120 113 147'
2 stories or more , 21 17 28 21 37 . 41 57 49 .11 ' 56
Split-level 12 11; 13 13 18 21 20 21 ,25 28

aTotal may not add due 'to, rounding,

b )1.

Includea a small number of houSes with
1 1/2, 2.1/2, or 3 stories,

anCensus Regions' and "CendUs 11'°111ions"
are described in Appendix C.

Source: 11.S.' Department of CoimerCe;
Bureau of the Census, Characteris ics of New Nousin1,

Construction Reports, Series C
Washingt,on, 5'.0.;,July 1977 T ble ,13.(also

previous, years) !'

I C')`)

0 tz

°

Table 5,10. Average Squat Feet of Units in Multifamily Buildingsa

Average square feet per
Units (103) Percent distribution

unit per building

1971 1,02 .1973 1974 1975 1976 1971 1972 1923'' 1915 1976

, I

United States, total 692 828 840 , 760 430 336 100 .100,,,,100 , i' 100 ',100

Less than 600 88 v102 '14 85 43 :35,,,,,..;13; ; 12.,!1,' 13, ,fi 10 10

600 to 199 195 186' 196 159 90 90' 22 '12e'..,23°.,,1,1 21 21
, I

BOO to 999 , 121 164,1),147 ', 220 115 94 32 32 ,19 ZI',,' 27' 08

1,000 to 1,199 132 162 °,163 140 '79 99 19 20
, .09 18' 18

1,200 95 115:'' 118' 156 103 , 58 14 14 15 . 20 17'

, )

100 100
Northeast 9 1 : : 132 131 95 69 ..45 100 1

Less than 600
, 8' 17 17 11 9 5 9 13 13 11 13 9

600 to 799 13 23 21 16 ' 8 6 14 18 16 17 91 12,

800 to 999 ( 20 '39 59 29 20 13 22 a 36 31 '28 28

1,000 to 1,199; 31 ) 30 31, 21 17 12 33 12' 24, 22 24 26

A 1;200 20 4 24 22 18 17 ,15 22, , 18
. 17 19 ' 24 ,.,26

03

North Central°, Tot 140 174 . 175' 152 93' 83 100'' 100 100 100 1010 130 ',$'

6Leussttolln99600 16
287,, '18 23 8 7 18 16 '' 18 8 8

e' ;, p . .

32 33'' 37 31 23 25' 23 19
. 21 20 25 30

800 to 999 .46 . 55 ''53 48 31 26 38 31 ,30 32 33 31

1,000 to 1,1913 23 36 34 ,,, 27' 15 15 17 21 20 ,'A 18 16 19

1,200 13 22 31 23 16 9 9 12 18 15 17 11

Sogh, total

,

20 304 333 344 164 101 100 HO 100 100 190 100

Less than 600 31 35 44 35 14 10' 12 11 i 13 10 8 ' 10

600,3 to 7999 52 67, 12 70 34 28 20 . 22 " 21 20 . 21' 23

BOO '87 93 .94 , 95 .. '38 21 33. 30,1' 18 28 23' 26

1,800 to 1,199
, 47 61 69 66: , 3 17 18 20:' 21 19 20 17

1,100 ' 43 51 55 78 4 .19 16 17 16 23 28 '19

West°, total
. 201 , 218 202 170 103 103 100 100. 100', 100 100. '100

Less than 650
, 23 24 27 16 . °12 13 ' 12 11 13 : 9 12: ,13

600 to 799 59 62, 66 , 42 °: 25 .31' 29 29 33 29 24 30;

800 to 999 68 77" 61 48 26 28 34 36 30 28 25 27

1,000 to 1,199 31 35' 29 28 ' 16, 14' 15 16.. '14 16 15 14

,201) .,
'' , .19 19' 19 36 25 10 22 24 17

a
Consists ,of privately owned multifamily completions.

,All i
. ,

units in building are included n one size category based on'a
age number of square

' feet per housing unit, The.average was calculated using total square feet of all floors/

based on exterior dimensions divided by number of housing units in th building, HailwaYs;

lobbies, eleiatorshafts.were included in the total floor area; unf?iished basements,
°

,common laundry'rooes, etc; were excluded,

0

Cal Relies" and 'Ceases DiefaiOna",
ate described it appeadia C.

Soer6:' 11.5:' Departrent of Commerce,' Bureau of, the CeisusrCharacteristics

-..of 'New Housing,4onstructiOn Reports, Series C-25, WiOington,

D.(,, 1971, Table 17 (also'previous years).
.

100 100
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...ir-Table-5'1. . NumbeOTIFkOr;,,and Units in New Murtl.family Buie1dings,*.tz, . ,,

... .)
... ,.-

/
*

v: Number of units (103)
. Percent distribution

1971 1972 1973 1974 191N 1976 '1971 1972 1973 1974, 1975 1976
.Number of f a per building

_ .

United States. total 692, 828 840 760 430 . 336 100 : 100 ""100 100 100 1001 to 3 floors
581_ 702 70 635 331 . 288 84.,- 85 84 84 77 86

4 floors or more ,111,P 126 13S 125, 100 ,48 16 15 .16 16 23 14..,'Northeast!' total 91/132 131 95 69 100 100 100 100 100 100- 1 to 3 flaws
61 90 -89 63 39 33 66 68 68 . 66 S6 68

4 floors or more '31 11* 42 32 31 15 34 , 32 32 34 44 32--`7---
North-Central!: .6..44 ! 140 .174' 175 152 93 83 100 100 100 ' ,100 100 100

,--

;4 .1 to 4Ploors
117 149 142 130 84 78 . B4f- B6 81 86 90 94

.., 4 floofi or more 23 25 33 21 9 SO 16 14 19 14 10 6Southi! total-
260 304 333 344 164 101 100 100 100 100 100 100 .. 1 to 3 floors
18 263 293 287 122. 84 84 87 88 83 74 83

/--

4 floors or more 42 -41 39 S7 - 42 17 16 13 12 17 26 17Nest? total
201 218 2112 .17o 103 103 100. 100 '.1430 100 100 1001 to 3 floors
HIS 200 181.,'155 86 93 92 92 90 91 83 90

4 flbois or more 16 17 21 IS 18 10 8, 8 10 9 17 10Number of: units per building
k v b

United States..ibtal ." 692 828 840 760 430 336 100 100 100 100 100 100 '2 to A units
i 2' 106 118 121 93 59 76 IS 14 14 12 14 23

5 to 9 units
118 143. 167 151 8S 65 17 17 20 20 20 19

10 to 19 units 159 213 210 174 92 73 23 26 2S 23 21 22 ,..
20 to 29 units ss 102 400 91 4S 37.,,, 12 13 12 12' 10 II,
30 to 49 units

66. 78 80 89 41 31 ' 9 9 9 12 .9 9. .
SO units or more Isa - 169 163 163 '.109 S4 23 CO 19 21 2S 16northeasJ: total 91 '.132 131 ' 95 64 49 100 100. 100 100 ,100 100 '2 to-4 units

r.. 14 17 17 13 8 9 16 13 13 14 '12 18
S to 9 units 5 12 16 13 , 8 .7 6 9 12 13 11 14

.3

10 to 19 units
16 38 . 33. IS 10 11 18 29 25 IS is; 23

20 to 29 units
12 ',13 13 7 5 4 14 10 10 7 8

30 to 49 units
9 6 , 10 11 6 3 10 5 8 IL ''' '9. 6SO units or more*? 34 4S 1 42 47 32 IS 37 34 32 39 47 32

O
North Cential total 1 140 174 17S 1S2 93 83 100 100 l' 100- 100 1002 to 4 units __ ...j9._. 22_ :23 19' 15 --' 1 14 13 16' 25S to 9 units

21 .'23 2S 2S as '14 IS 13 20 17
10 to 19 units 30 40 40 34 20 l8 22 23 23 ,,,, 23 21 2220 to 29 units

y 21 29, 27 21 14, 413. IS 17 MS,;' 14 14 15
30 to 49 units

14 26 21 17 10 ' 10 10 15 32 11 , 11 . 13
i
50 units or more 35 34 39 3S 17 7 25'r- 19 ,22 23 18South,

b
1total . '...,÷i _260 * 304 .533 344 .164 101 100 100 100 100 100 100.2 to 4, units ".36, 37,.. .49 28 IS 18 14 12 12S to 9 units

° 61 73 - 188 84 37 2S 24 24 v. 4
9 18

4Zti 3 2S 410 to 19 units
64. ' 86° 96 ,91 40 23 .27 28, '29' 27 4 . 23 ,

20 to,29 units
30. 39 38 40 17 11 11 13 11 12 10 .1'.1030 to 49 units
'20 21. 31 41 16 , 8 8 , 7 9 12 10, 8SO units or more
.44 47 40 S9 39 ., 17 17., 16 12 17 24 11Man; total

.201 .218 202, 170 103 103 100 100 100 100 100 1002 to 4 units
37 42, 42 32 ,21 '29 18 19 p -21 19 20 28:1to 9 units
31 34 38 30 21 19 IS 16 19 17 21 180 to 19 units 43 49 41 .' 33 22 5 21 21 22 20 20', 22 200 ;o 29 units 22 26 .. 22 ''. 23 '9

. 10 11 12. 11 13 9 930 e0 49 units 22 24 17 20 9 9 . 11 11 9 12 -8 9SO units or more 46 43 42 32 21 ° IS 23 20 21 19 '20 15
.,,a

ncludes priva

"Census It gO

Mots: Totals may

ed mulpfami1; housing completions.
. .

and °Census Divilions° Ars described in Append x C.

not add dus to rounding.

Source:* U.S. Department of Commerce, Bureu of tbe Census,
Characterkstics of New Housing: M76,: Construction
Reports, Series C-25, WashingtonMlb,c.,4497Z,
Table 17 (alAo. preylous years). 'r



Table 54,2. Home in;Ulationa by ifouSe Heating fuel: 1975,

(1o3)
' c

Total

t

c,..Storm window or other .

protective window covering:

All' windows. covered ,

Some windoW,s covered

No windows covered,

Not reported

Utility gas , Bottled,ink; or, LP gas

27483.0 3155.8

12053,7

2393.7

12945.8

.89.8

1124.5'

306.9

1716..5

, Storm doors :

Fuel oil' Electricity

All dogrs covered

Some doors covered

No doors covered

Not'rep4ted

Attit or roof insulation

J Yes

$o

Don't know or notireported

13694,0

2996.7

'11295.7'

. 96.5

}lames withve or more of,

:_these types gf,i

'

nsulation .23244,6 220.5

,.

domes with one or More Of

these typji:Ofinsulation'

as a percentage,of total

20640.1
, 1894.3

4368.5 ' 1024.6

2474.5' -236.8

84.58 71,95

1186.2

344.0 ,

1615.7 .

9.9

9949,2

332,5

1473.7

2106.1

36,9

6668.9

1338,9

1894.5

'46.9

7877.3

.14940

579.9

I '9308.8

93.'6

1 other or, none' .Total

4228.0

309.8

237.7

4775.5'

A

$,

6 1950.7. 275.6 21731.0

422.8 ' 196.0 4793.1

2383.4 , 1028,3 . 20180.1

18.7 5.8
D

. 159.1

,

1'853.1 .. 31111., 23113.2

565.1 J51.0 .5395.7

2337.2 1039'.2 18182.2

10.2 4.4
' 178.0

-4432.1

h

92.81

1503.7 ; A 46869.2

499,

816.8

189.5

35139:1

8011.81

3718.3

.760.5 40016:5

50. 51 85.38

,

1-1 I

Note': Totals. may not add iue to rounding.

aLimited to occupied one - 'family detached housing units,.

.

Source: U.S.' Department of Commerce, Bureau of the Census ,An

4. tabulation, Washington, D.C., February 1977.

1 Housin Surve : 1975, FEA Special,

V

1:-',7 .
11'
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: "

Totala

Stc,71 (tors ,addet
Yes ",

No,

Yeport,i4
i

.
o

,4t1 ofit
.
$'119 Insulationa by House' Heating Fuel;'

,(1031'

tclity r 'gas , Bottled, "lank, or LP gas Fuel icity All other' or

*7,4831.0'

1fi,990 .8

1,3)7,6
. .,14',t,30441 ,

.

Storm windoWs. addey
' ,b

y 14;447.4,
751,Yes 4 ." r4 1.,302.7 ,

No, '')
Not relitirted!

b 491,3
,'

Attic Insulation .addacr." q '.1,146'.8?
. 'Less than inches ", . 90.8

3 incheS to Viliches., 615.8-
6 inches'or mote, 304.2
Don't know or not reported) 136,0,,,

Mall insuiatiOln addefi)
Yes .

.4 :No
"Not tepotted.

Storm doors, storm windows,
attic insulation, wall
insulation, ,cautkini, ar- '

,1i$A9.1

472.1 '

195%6\

1,167;9\ 6,114,5 ' , 1976.0 :

\+/ 234,7 120.7

0.
+!

638,8 ,287.8.'0. 48.4
50.7. 6.4

2,217399:17.:4 .

126.3 26.2
195.5'° 105.9 t. .12.3 4 652,4
49.6` s" 30'.9 t 3,5 9 236;4

5 t
88'3.2 365.8 . )1 .3 i -3,093.6
448,1 20.1' '. ; ,46tA 1,509.8
429.1 '146.9 23.7
, 6.0 .. 42.8. 1.5 67,0

,

dr",i9,94g2 4,775:S ;",-1,504 46,69.2
4 V

8;007.8 21418.2 ,.;i 46it1 28,508.9
640:1 270.7 47.6 2,477.7

7,116.0 ,4044.0 395,0 25,010,3
251..6 103..5 19.5 1,020.9'

3 cv
,7,806'.2 2,373.5' "f 471.5' 26,530;0"

797.0 , 276.8: ', 85,4 ° 2,657.4
".:363:1 22,934.8

23.1 !937,.9

118.0

644,*

60.5
34.6'

,16.5

, 1,596,1 '. 177.2 '
.11.1.(kt37,8

8204, 5,7.0:
-38,2 ,-- v .0
8.'6;

1

,
I P r

weather stripping, added' ° (5,897,.8 Y,, ,604,!7J e;.

5

,

'esStorm d'o'ors, storm windows; . . . '
attic insulation, wall .

'insulation, caulking or ,..

weather 'stripping added at
a petteatige a'tckal '

r
r

Stori windows, \itotm door
)rt attic. insulation added

. .,,
,

Storm windows, storm moors,' ,:11!!
,

,
oror attic'insulation aided . ..)-

'am° a percentage 6 eodri
k

,.', 1,2'.45

I'd

r.

1.4

21.46 . .
5,

3420,5

,

;1'4' IJ
26,51` sq.

.11

o

t°.

. 167, 5
:

6 423.5.

I. .

1 .

14,34

aincludes occup one-family 2de.tacfiled:hOus1f1g' runits. .4t, A .

...
r '

,
ioff. .f ,V

I% "1 11bl 11! I. °)Total includes those units reporting retrofit projiets.
I ,i

gOlirCB.: 911,$' ti.'op'ar.m.pt 'of 'Coinnieice'. ttir66.1114.the
.

SurVejt,': 197,S FEA-Slaeci,11,,Tabtgation Febivary 1977.:'



Table 5.14. Thermal. Resistance (R) 'Values of Insulation by Percent

of Single-family Detached Units in 1974

P. 'iota }, United Stitia

Nla )4.A.

Total number of units 3,600

Exterior walls

12,000

None 6. , 1.1

1-3 0 0

R-7,
6,3

R-11 91,1 92,6

R -19 -'' 0 0

Other 2.9 0

Ceiling roof

'None ,, 0 1.6 ,

R-9 2,8 '0.7

11-11
. 0 11.4

1.-1") 20,7 91.3.

. R-18 6.9 3.6

1,19 32.7 46.0.

R-22 29.1, .27.2

R-26 4,8 ' 0.2

'other 3.0 0

Floor joists

None

11-7,. ),

1-11 I

, 62:2'

0

28.6

53.4

7.7

38.9,

R-19 8,1 , 0

Other ' 1:1 0

18,000

1.2

o j,

, 6.6 '1!

91,9 ,,

0,

: 0.3

3.3

7.5

0

35.9

23.7 ,

12.5

13.2

3.6

0.3

79.9

1.4

10.7

7.9.

0.1

'11 N.C. S.A. E.S.C. W.S.C, M.

8,400

1.9

0

0

90.5

24)000

29.5

2.6

8,5

59.2

74,200

2.2

0.8 t,

9.7

86.4

18;000

,

4.1

0,3

5.9

89.7

,40.8,

10180,.

0.8

2,9

55,5

5.7 0 0 0, 0

1.9 0.2 .0.9 0
' 0

'2.3' 1.3, 4,2 5.4 0.8 I.

8,.9 '8.5 4.7" 3,3 1.2

0 0,7 2,0
'':,',.1.6 11.6

, 32.7 50 45:6
, 45,6 7,1

24.5' 5.6 15,1 ., 5,2 9.4

1.1 22.2 , 13,9 26.9 47.8

9.1. 1.9 11.5 11.3 20.8

19'.6 5.1 .2.1 0.7 1.6

1.8 0:4
,

-0.9 0 0

69.8 ' 50.8 52,40 39,6 80
0 0 0 0 1.0
0 49.1 /47.1 60.4 15.6

29.6k -0 / 0 0. 0

.0.6' 0.1: 0,5 , 0 0

dpy

18,000
1201000

6,0 8.3

9.6 5,9

15.1
, 7,,3

169,2 77,8

0 0.4

0.1 0.3

i ,

4.8

4,5,

.' 16.3

28,2

4,4

. 41.6

0.1.

0

0.1

2.9

5,2 ,

5,1

34.7

10.2

27.3

10.7

3,5.

0,4

83:6'
, 63.4

0 1 1.0

16.4 32/1

'0 3,4

0
0.1

* New England, M.A.

E.S.C. R East South Centr

Divisions" are

Atlan ic, E.N.C,
East North Central, W.N.C. West North Central, S.A. - South Atlantic,

,S.C. V it South Central, M. Mountain, PI: is Pacific. "Census Regions" and "Censuspendix

Note: Idtnticai information is available from this source for the years 1961 and 1973. 1

1\ Source: National Associa4on Of Home Builders Research Foundation, OEfice of Technorlogy Assessment, Congress
of the United States, Thermal Char teristics of Homes Built in 1974, 1973,+ and 1961, Rockville,

N.,Md., July 1977,1). 7.
. [

i.,

,

1.
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Table .15. AVetage Annual Climatological Data
for1Selected Cities

Maximum
Division, city, and state Temperature

Minimum
TemperatureTe erature a

(17')

. recipitationa
(in.)

Mind.
i)speed \

(mph)

New England°

Hartford, Conn. 59.6 38.6 4$,37 , 9.0.
Portland, Maine 55.3 34.7 8.8
Boston, Mass. 58.7 43.8

.40.80

42.52 ',.. 12.7
Concord, N. H. 57.5 33.7 ! 36.17 6.7
Providence, R.\.1, 59.0 40.9 42.75. )0.8
Burlington,,lit.\\ 54.2 34%5 32.54 8.8

_

Middle:Atlantic"
.

Atlantic City, N. J. ° 63.6 -.I-. 4'3.8 45.46 7
. 10.8

Albany, N. Y. 58.1 37.1 33.36 8.8
Philadelphia, Pa. 64.2 44.9 39.93 9.6

South Atantic°
r

Wilmington, Del. -63.7 44.3 -40.2 9.1
Washington, D. C. 66.7 47.8 38.89 9.3
Jacksonville, Fla. 58.7 54.47 8.6Atlanta, Ga..3 51.3 48.34 9.1

Baltitore, Md. 65.1. 44.8 40.46 9.5
,Charlotte, N. C. , 71.2 49.7- 42.72 7.6
Columbia, S. C. , 75.4 e, sr.s 46.36' 7.0
Norfolk, 68.0 50.6 44.68 , 10.6
Charlesto , M. y.or. 66.0 44,4 40.75 6.5

East North ntral°

Chicago, Ill. 59.4 41.8 34.44 10.3

Detroit, Mich. 58.3 41.4 30.96 10.2

Cincinnati, Ohio 64.4 39.04 9.1
Indianapolis, ln4. 62.2 42.4 38.74 9.7
Milwaukee, Wis. % 55.1 36.3 29.07 11.8

East South Central'

'Mobile, Ala. 77.'3 -- 57.4 66.98' 9.3
Louisville, Ky. 69.9 45.3 43.11 8.4

Jackson, 52.8 49.19 7.7
Memphis, Tenn. 71.7. 51.5 49.10 9.2

West North Central°

Des Moines, Iowa 58.3 39.7 30.85 11.1

Wichita, Kans. 67.6 45.6 30.58 12.6

Duluth, Minn. 48.1 29.1 30.18 11.6

Kansas City, Mo. 63.7 45.3 37.00 V10.1
Omaha, Nebr. 62:8 40,2 30.18 10.9

Bismarck, Z. 53.5 29.3 16.16 10.6

Sioux Falls, S. Dak. 56.5 34.2 24.72 11.2

West South Central°

Little Rock, Ark. 72'.6 49.3 g, 48.52 8.2

New Orleans, La. 77.7 58.9 56.77 8.4

Oklahoma City, Okla. 71.1 48.7 31.37 12.9

Dallas, Tex. 76.5 54.4 32.30 11.2

Mountain°

Phoenix, Ariz. 85.1 55.4
P 7.05 6.0

Denver, 610. 64.0 32.2 15.51 9.0
.8oise, Idaho 62.6 39.1 11.50 9.0

Great Palls, Mont. 55.9 33.8 14.99

Reno, Nev. 67.0 31.7. 7:20 6.3
Albn4Uerque, N. Mex. 70.0 43.5 7.77 8.9

Salk Lake City, Utah 63.8 38.2 15.17 8.7

'Cheyenne, Myo. 58.8 33.0 14.65 ma
Pacific°

JUneau, Alaska 47.0 33.5 54.67 8.5

Angeles, Calif. 69.2 54.1 11.59 7.4,Loa

Uonolulu, Hawaii 83.3 69.8 22.90 11.8

Portland, Oreg. 61.6 43.6 37.61

Seattle, Mash. 57.2 43.3 38.79 .1.73

aBased on a standard 30 -year period, 1941-1970.
t.z.

bU,S. National Oceanic and Atmospheric Administration period of record through 1974.

°"Census Regions" and "Census Divisions" are described in Appendix C.

Heating degree-
days

(61. barb)

6,350
7,498

\5,621
1,360

'' 15972
7:876

\*
4,9415

6,888
4,881\

4,940
4,211

1,327
3,095
4,729
3,218
2,598
3,488
4,590

6,127
6,228.
5,070
5,577
7,444

1,684
4,645
2,300
3,227

6,710
4,687
9,756
5,161
6,049
9,044k
7,838

3,354
1,466
3,695 -

2,381

1,552
6,016
5,833
7,652

6,022
4,292
5,983
7,255

9,007
1,819

4,792
5,185

Source: U.S. Department of Commerce, ilNu'of-the Census, Statistical
Abstract of the United- States, 9Zth Edition, Washington, D.C:,,)

/ 1976, Table 325, Table 326, Table 329, Table 333; and Table 334.

4
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THE CITIE SELECD FOR THIS, TABLE REPRESENT EA OF THE N

,DIVIS THEY WERE ii. Y SELECTED TO.PRES NT ANANDICA

THE VARIATION, BY CENSMADIVISION, OF PRECIPITATION, 7IND SPE

HEATING DEGREE-DAYS.OVER A 30-YEAR PERIOD.

Table 5.161 Average Monthly ClimatologIca1
Data by Selected Citiesa

Jan. Feb. Mar. Apr. May June July Adg. Sept,

Precipitation, in:

Los Angeles, Calif. 2.52 2.32 1.71 1.10 0.08 0.03 0.01 0.02 0.07
Great Falls, Mont. 0.88 0.75 0.97 1.18 2.37 3.11 1.27 1.09 1.1.7
Denver, Colo. 0.61 0.67 1.21 1.93 2.64 1.93 1.78 1.29 1.
Dallas, Tex. 1.80 2.36 2.54 4.30.4.47 3.05 1.84 2.26 3.15
Des Moines, Iowa 1.14 1.05 2.31 2.94 4.21 4.90 3.28 3.30 3.07
Cincinnati, Ohio 3.34 3.04 4.09 3.64 3.74 3.81 4.12 2.62 2.55
Charlotte, N. C. 3.51 3.83 4.52 3.40 2.90 3.70 4.57 3.9.6 3.46
Jacksonville, Fla. 2.78 3.58 3.56 3.07 3.22 6.27 7.35 7.89 7.83
Albany, N. Y. 2.20 2.11. 2.58 2.?0 / 3.26 3.00 3.12 2.87 3.12

Wind speed, mph

Los Angeles, Calif. 6.7 7.3 8.0 -8.4 8.2 7.9 7.6 7.5 7.1
Great Falls, Mont. 15.8 14.9 13.5 13.2 11.5 .11.4 10.3 10%5 11:7
Denver, Coro. 9.2 9.3 9.9 10.4 9.4 9.0 8.5 8.2 8.2
Dallas; Tex. 11.5 12.3 13.4 13.2 12.6 11.1 9.8 9.3 9.8
Des Moines, Iowa 11.7 11.8 13.1 13.4. 11.7 10.5 9.0 8.8 9.7
Cincinnati, Ohio 10.7 10.7 11.2 10.9 8.9 7.9 7.1 6.7 7.4
Charlotte; N, C. 8.0 8,.5 8.9 *9.0 7.7 6.9 6.7 6.6 4.9
Jacksonville, Fla. 8.5 9.7 9.6 9.3 8.9 8.6 7.7' 7.4 6:5
Albany, N, Y. (9.8 10.3 10.5 10.4 .1 8.1 7.3 6.9 7.3

Heating degree-days 650 F Base

LosipAngeles, Calif. 331 2 0 267 195 114 71 19 15 23
Great Falls, Mont. 1380 10 5 1070 648N 7 162 18 42 260
Denve1', Colo. 10f8 902 868 525 253 80 0 0 120
Dallas, Tex. 626 456 335 88 0 0 0 0

-119.Des Moines, Iowa. 1414 1142 964 465 186 26 0 13 94
-Cincinnati, Ohio 1051 888 722 341 138 9 0 O. 44
Charlotte°, N. C. ,. 710 588 461 . 145 34 0 0 0 10

' Jacksonville, /Fla. 348 282 176 24 0 0 0 0 0
`A lbany, N. V. 1349 1162 980 543 253 ' 39 9 _22 135

Based on stan4,41235-yeAr period, 1941-1970.

CENSUS

ION OF

a! AND

\\

Oct. Nov. \! ec.

0.22 1.76
0.\91.0.68 0.81

1.13 0.76 O.

2.68 2.03 1.8
2.14 1.42 1.0
2.15 3.08 2.86
2.69 2.74 3.44
4.54 1.79 2.59

i'2.63 2.84 2.93

j

6.8 6.6 6.6
13.7 15.0 16.0
8.2 8.7 9.0
9.9./10.9 11.3/
10.6 11.7 11.5 -f
8.0 9.6 10.1/i
7.1 7.4 7.3.1

8.8 8.4 00
7.9 8.9 /7,1

77 15 4 267
524 9 :.'1194

408 7 V 1004 (
60 )28* 530 ,

350 /86 1240
271 :06 970
152 /7420 698
19/4161 317

422 I, 762 1212

) / f

/',Sourcg: U.S. Department of Commerce, Bureau of the Census, Statistical
Abstract of the United States, 97th Edition, Washingpon, D.C.,
.1976, Table 329, Table 333, and Table 334. r

/

p

/92)



(Base

. , .

Figure 5,3. Normal Seasonal Heating Degree-Days 65°F) ,1941-1970.i .e.

Source: James A. luffner and 'Frank E. Bair (Editors), he Weather Alma act. I

2nd 'Edition,. Galqlesearch Company, Detroit, Mich., l97,7,. p. 306,
'-. )

J.
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Table 5.17. Cooling Degree-Days by Selected Cities

Division and city
and state .

1974 1975 1976
Jan.

Normalea-
to Dec.

New Englamib

Hartford, Conn. 764, lem 819 584
Portland, Maine 296 308 252
Boston, Mass. 646

.331
862 895 661

Concord, N.H. 302 553 419 349
Providence, R.I. 666 694 631 532
Burlington, Vt. 442 699 483 396 4

Middle Atlanticb

Atlantic City, N.J. 906 883 765 864
Albany, Nli. 386 597 476 574
Philadelphia; Pa. 1,165. 1,243 1,211 1,104

South Atlantib

Wilmington:Atel. 1,109 1,101 1,003 992
Washington, D.C. 872 1,001 779 ) 940
Jacksonvilleella. 2',460 2,784 2,179 2,596
Atlanta, Ga.% 1,506 1,600 1,254 ..1,589
*Moore, ma. 1,038 1,245 1,149

lotto, N.C. 1,337 1,601 1,255 1,191
Colum a.,S.G. 2,195 2,230 1,975 2,087
Norfolk, Va. 1,531 1,744 1,558 1,441
Charleston, W. Va. 910 1,074 801 1,055 ,

East North Central b "

Chicago, Ill. 610 ..1,040 766 . 664
Detroit, Mich. 854 1,025 967 743

is- Cincinnati, Gbio 1,024 1,364 908 1,118
Indianapolis, Ind. 850 1,046 770. 974

`Milwaukee, Wis. 386 598 667 430"

East South C tralb

Mobile, Ala. 2,548 2,732 2,405 r 2,577
Louisville, Ky. 1,055 1,506 1,130 1,268
Jackson, Miss. 2,036 2,300. 1,943 2,321.
Memphis, Tenn. 1,840 . 1842,184 1,800 . 2,029

West North Centralb

Des Moines, Iowa 974 1,237 1,050 928
Wichita, Kans. 1,466 1,512 1,417 1,673
Duluth, Minn. 149 229 2,71 176
Kansas City, Mo. 1,159 1,534 1,296 1,420
Omaha, Nebr, 1,021 1,389 1,249 1,173
Bismarck, N..Dak.

. Sioux Falls, S. Dak.
409
751

433
910

663
1,040

487
719

West South Central!'

Little Rock, Ark.
New Orleans, La. '2,655 2,637 2,390 2,706

'Oklahoma City, Okla. 1,651 1,615 1,702 1,876
Dallis': Tex. 2,578 2,609 2,251 2,587

Mountain

Phoenix, Ariz. 4,285 3,785 3,965 3,508
Denver, COlo. 715 554 667 625
Boise, Idaho 851 789 535 714
Great Falls, Mont. 473 315 389 339
Reno, Nev. ., 258 , 340, 236 329
Albuquerque. N. Mex. 1,353 1,100 1,141 1,316
Salt Lake City, Utah 1,191 900 943 , 927
Cheyenne, Wyo.

Pacific
b

Juneau, Alaska 0 7 6 0

Los Angeles, Calif. 627 505 864 615
Honolulu, Hawaii 4,643 4,166 4,395 4,221
Portland, Oreg. 409 342 216 300
Seattle, Wash. 184 120 73 183

4/30.yesx seeress.

4b"Cessus legless" sod "Corns Divisions" are dostribed in Appendix C.i

5

0
A

1
a a. ..Dep rtment of Commerce, National

Ocea4ic,and Atmospheric Administration,
Climatological Data, National Summary,
Vol, 27, No. 12, Asheville, N.C.;

. .Deceqber 1976, pp: 13-16. (Also
,l'Orevibus years.)
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Figure 5,4. Normal Seasons Cooling Degree-Days (Base 65°F) 1941-4970.

.

,Source; James A. Ruffner and Frank E. Bair (Rditors), They Weather Almanac,

2nd Edition, Gale Research Company, Detroit, %b., 1977,, p. 307,



Table 5.18: Average Annual Humidity by Seltccte Citiesa

a

1974

1:00 AO 7:00 NM 1:00 PM

New England°

Hartford. Conn. 16 76 SS,
Portland, Mind ,

baton. Mass.
SO
73

78
73

60
57

Concord. N. H. 84 84 S6
Providemca, P. I. 77 75 55
Burlington. Vt. 46 77 61

Middle. Atlantic°

Atlaitic City. N. J. SI 60 58
Albany, N. Y. 82 62 SS
Philadelphia. Pa. 72 73 52

South Atlantic°
-

.

Wilmington, Dei. 76 77 . SS
Washington, D. C. 113 86' 1 57
Jacksontille, Fla. 90 92 58

CaAtlanta, Ca.
Mittman,. Md.

79
77

65
a

/
°57
58

Charlotte. N. C. 77 83 57
,Columbis, S. C: 90 34
Norfolk. Va. . ;: 76 57
Chaffeston. W. Va. 60 45 60

East North Control°

Chicago. Ilk. 76 60 62
Indianapolis. Ind. 83 87 66
Detroit, Mich. 71 73 57
Cincinnati. Ohio NA NA NA
Mikpauken. Wis. 77 79 64

East South Central°,

Mobile. Ala. 83 87 59
Louisville. Ky. 75 . 60 60
Jackson. Miss. 86 90 59
Memphis. Tenn. 82 87 64

West North Central °.

Des Moines. low.a 74 78 - 59
Wichita. Kam. 75 80 57
Duluth, Minn. 11 $4 68
Kansas City. Mo. 72 78 56
Omaha, Nebr. 77 82 60
Slamarck. N. 104. 60 59
Sioux Falls. S. DM. 75 62 S7

West South Central°

little Rock. Ark. , 82 so 60'
New Orleans, La. 64 67 64
Oklahoma City, Okla. 75 SI 55
Dm1)as, Tex. 75 $4 59

Mountain°

Phoenix, Aril. . 30 St
. irrxColo.

Idaho
SS
47

39
3$

60
56

Great Falls. Moot. 48 43 68
Rano, Nev. 42 . 30 52
AI N. N. Mex. S.S. " 27 47
Salt Lake ity. Utah 44 40 SS
Charms. wyo.

34t

36 34

Pacific°
...1

June au, Alaska ,8i 73 83
Los Angeles, Calif. 63 67 60
Honolulu, Mush 73 58 . 71 ,,
Portland'. Orel. 70 SS 73 '

Seattle, Wash. NA NA NA

.'7:00 PM

4

63
72
65
68
66
65

73
69
60

64
67
77
63
64
63
66
68
63

65
71

60
NA

68

65
61
66
66

60
58
67
59
57
SY

SZ

63
71

53
54

1976 1976

1:00 914

76
64

70
.5
77

77

67
79
75

75
83
89
81

77

78
66
79,
KO

77

so
71

NA

SI

77

90
74

75

75

77

75

77

61
96
75
70

49 29

65 31

62 50
65 57

71 47

59 56
63 49

57 1 SS

$7
84
76
Al
NA

47z

e 72

n.
MA

°Data from airport eml$40 otherhseindicated.

b
Local hash Martins stations for each reeding.

°"Census 11611o*S. and "Census Dlvisioms" are described in Appendix C.

NA Not available.

Source: U.S. Department of ComNITe, atio
Administration, Climatological Data,
N.C., December 197f,, pp. 38747.(elso

700514

76
80
10
es
/:
79

67
76
76

76
64
90

. 65
79
83
89
'79
64

lb
69
74
NA
63

1100 1.14 7100 PM 1:00AM

53
62 /:
57 63
56 60
S7 es/

61. 66

63
56
S6

SS
56

60
61

57
56
S9

59

75
66
64

64

;/
67

65
65

0

64

74

78
69
64
77.

75

76
SI

71

74

79 . /1
86 190

80
74, 77
74

60 4
73 3

74 80

7:00, /41

cX75

56
68

83
76

78

61 64 71
67 72 83
SO ' 61
NA NA
66 n'

67 r}---,61
60

93 64
79' 59

76
82

62
82
81

/9
SI

SS
92

. 81

79

tl

59
58 59
67 66
60 ' 01
61 ' 60,
59
62' 63

70
63

73.
61

NA

75
811

70
NA
78

64
82

'k

74

:1:00 1.11 17 :00 PM

Sl
110

53

SS

12

59
SI

52

51

S9

53

53

47
50

6,1

61
70
61

66
67
66

67
os
59

,6I

62
76
58
59
57
60
61

57

61

71'

S6
55 /

75
76 64

67
70

20 57/ 50 28
36 511 64 36
43 66 50
52 47
33 43

,2S 36
45 6 45
39 37

70
.66
56

Ma'/

a

79
SO
70
74

NA

73
74

61
68
60

83
SI
77

62
MA

13
63
64
73
NA

20
35
40
42
26
26
41
39

54

SA

56
63

4N/

113-
55

75 64
64 / 79
ss // .1g

52

NA / NA

/

69'

45
SO

/46
62
71

64
72

61
67

59

SS
81
67

at
NA

o

1 Oceanic and Atmospheric
nual Summary,_ Asheville,

previous years)/

4
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Table S.15.

160

Sunshine for Selected Cities: Total
Month and Year, 1976

Flours by

4

Join. Feb. War. Apr. May
4-year

June July Aug. Sept. Oct. Nov. Dec. tAnnualotal
erase°

Now England'
Hartford, COnn.
Pliftland. Maine
Boston,
Cincord, N. .

Providence, . I.

Burlington; Vt.)1..

Middle AtImjic--
Atlanticogity, N. J.
Albany, N. Y.
Philadelphia, Pa:'.='-'

South Atlanticb '

Wilinington. Del.° NA

Jack villel Fla.
g. C. 150

212

Atlant . G. P92
Baltimore. Md. .. / 163.
Charlotte, N. C. 223

Columbia, S. C. 207
Norfolk, Va. , 215

Parkersburg, M. Va. e119

4

162

158

153

139
142

129

204

170

185

145,

196
114

212
221

247

196
209
162'

239
2S9
267
267
216
2S3

235 252
266 289
339 342
292 293
258 260
196 289

284

298
320
294

278
297

148 206 '226 266 262 267 272
152: 160' 228 281 199 279 259
177 r'7Jp1w "119 293- '24f- 150 280

NA Nk."11A
.197 186; 'v3153r.. 311 304 310 314
222 263ii .296 271 .276 316
244 190 ' 307

' 233 431.--,-.244-
208 213 318 263 256-,.:':,2807.2
25 2S3 354 339 238' 301'.."---290

2 6 185 306 203 151 273' -:175
2 241 310 .223 229 NA NA
18 245 314 306 24S .276 263

. Eitt North Central'
Chicago, Ill,
Detroit, Mich.
tincimati. Ohio
Indianapolis, Ind. '

Milmuk Wis.*

Last Sou
Birmin
Lousy!'
Jackson,
Memphis, T

Centralb,:.
, Ala. 203

Ky. 173

s. 179
220

184
Wichita, Kans.(:.' 239
Duluth,; Minn. 8109
K ansan City, Mb. 186
Omahq. Nsbr. 210
B ismarck, N. Dak. 154

Rapid City, S. Dak. 182

146
107

100
132
155

Most North Central
Des Moines, Iowa

284

283

303
29.9

25
356

308
246
306

169
146
141

184

173

164
179
177
198

197

272

157
207

190
166

213

Most South Central'
Little Rock, Ark. ' 238
New Orleans, La. 2044 221

Okalhosa City, Okla. 261 247

Houston, Tex. 198 190

Mountain'
-Phoenix, Arit...------- 285

Denver, Colo. 218

Boise, Idsaui 148

Crest Fials,Mont., - 114

Reno, Nov: 204

Albuquerque, N. Mex. 276
.Salt Lake City, Utah 161
Choyenne, Myo. 161

PaCifieb
'q1unesu, Alaska 42

Los Agates. Calif. 282

Honolulu, Hawaii 208

Se e, s.
Poi

h
87
71

249
169
140
164-'
244
186
173

119
182
162

139
151

215

183

i16

'6
176

190
174

163

215

216
273

147

24S

207

183

224

283
191

266

124

311

292

278
267

315
270
251

246

'96
324

194

.1 252

199

292
266
222
287

253

105
2,42
184
271

293

250 , 246
283 248
290 244
314 289

255

238
249
319
231

261

213

334

318
,200.
161

332
26S

297
208

335
310
282
.182

212
308
197
258

260

294
317
336.
375

307

168
283

362
262
245

256

4

291

392
313

421
330,

344_
212

166,

NA
262

325

317
333
142
276'
327

253

236
276
325

355
376
326
367
338
348
322

;54
343

NA
296

411

346
360
209
424
368
374

250..

138

380
226
292
318

331
318
229
317
338

214

348
275
400

310
308
248

309
309

303
144-
250
375

226 , 161
252 222
254 18714
237 189
zoei 169
1621 139

230 166
213 110
22S UM

168
185

171
177
189
82

165

91)

19V

154
172

1564
161

170
113

169
138

168

2584
2775
2928
2681
2353
2192

2675
2342
2742

. 2559
2506

41, 2720
2532
2460
1867

2461

2251
2587

NA NA NA NA, NA NA
219. 167 160 :"' 189 . 2843 2589
221 , 237 7.04;;i51036:-., .2923 283C r,

111.C.:',--'221:4*2111Z.',..4164;;;,,,,,-7720 g.. -"M.'

444" 201' -156 /-2751. , .4402 .
21:14, 106 ASIO 184 3053 --1004i

175 214 479 162 2565 2647
NA 188 219 NA NA . NA

210 148 159 124 2607 2376

2i?
254

202

240
c4249

224

266'

215
273

t

176 176 167 2857 2575
x157 149 140 2604 2409
151 177 146 2124 ' 2132
189 200 174 2793 NA .

152 188 164 2778 . 2401

200
2'

12

36

177
217
165
201

169
20S
171

212

2612
2873
2636
3259

2543
2471

2502
2867

346 308 264 203 209 179,: 5007 2663.

3S9 337 256 126 121 14 :; 2642 2340
389 241 319 233 211 23 ' 3427 5

373 3S3 273 210 24S 26 ;: 3428

i
271 300 265 207 195 '173 2894
375 354 312 194 162 88 2963
3S3 332 278 240 188 157 2944

386 372
286 320
US NA
198 291

3%A
341

377
366
409
330

318
253

389
309
314

3S6
377

320
382
239

207 206

356 390
270 282
141
337 ti 145

313
: 268

231

252

,. 296
242

288
318

'322
262

305
219.

135
250
242

233
207

261 231
236 190.
202 203
199 158

311
269
267
215

308
243
293
233

226.
165

239

e 296 277
210 254
201 )182

146
2S9 73%
279 264

231
140

53 12

290 254
246 .r3141

185
132, 102

17

24

210
63
44

NA
3001-
NA

2478 te

3911

3284
3273
2747
3788
3487
.3447
484

2765
2770
2984

/44

NA
2421

3918
3172
NA
2685
3821

3342
3237
2759

1407 1384

NA NA
.2678 2732

2499 2285

2291 2322

. , 1

°Avelage of 1913 through 1976.

'
4,

b"Camaue Regions" and "Comma Divieiroe" are described in Appaodix C.

information in avails/As from tbis source for any clam in Delmore.

- Not avallab1s. '44
0

Source: U.S. Department of Commerce, National Oceanic and Atmospheric
Administration', ClimatOlogical.Ddia, Annual
Asheville,-N. C., Isecember 1976,. pp. 35-37 (als previous"
years).

1
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Chapte 6 is .a brief, introduction to economic indicators and their.

relation to energy -use; , it is generallY accepted that economic indicators:

are corrflated to energy use It is interesting to note that the gross
- ,

national' (GNP) decline .in real terms from 1973to 1975 - the

oil eMbargo years (Table 6.1. This is in contrast to a consistent

in.crease,in6the GNP prior tO1973. The GNP is presented by industry.
o. Y

and-sector, although several independent sources estimate GNP expenditures

OD education and health.

V

Personal consumption expenditures indicate

ncome toward:Specific expenses. Expenditures are presented here in

both current and cOkstant*(1972) dollars for comparison. Several of the

cations of'diSposable

categories of,consumption in Table 6.6 show expenditures for certain

."commerciaiervites, auchis retail and wholesale'trade of food and

clothing. Table 6:7- highlights personal:consum tion, expenditures for

energy in real terns. This table indicates that the percentage of- income

spent on energy, ha remained relatively constant in 1 terms.

c
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,Table 6.1. General Income Indicators

($109)

Item 1960. 1965- 19700 1971 1972 1973' 1974 -1975 1970
3

Current-dollars

Gross national roduct

Net national=: product

National income

Perional incomet

506.0 688.1 982,4 (463.4 1171.1 1306.6 1413.2 1516.3 1692.4

458.3 630.6 891,.6 964.7 1065.8 1188.9 1275.5 1355.0 1512.7

412.0 '566.0 798';''4 85.1 951.9 1064.6 1135.7 1207.6 1349.4

!399.7 537,0 801.3 85 .1 942.5 1052.4 1153:3' 1249.7 1375.4

Disposable personal income 34,9.4 472.2 685.9 742,8 801.3 901.7, . 982.9 1080.9 1181.8

'Constant, (1972) dollar 4

Gross national product 736.8 95.9 1075.3 1107:5 1171.1 1235.0 1214.0 1191.7 1265.0

`Net national product
.

, 667.4 848.5 , 975.9 1004.7 1065.8 1123.7 ..105517 1064.8 1,1*/

National income
I

600.0 761.6 864.1 893.7 951.9 1006.2 975.6 949.0 '1008.6

Personal income 582.1 722.6 877.1 '894.7 942.5 994.7 990.7 982.1 1028.0

Disposable personal income 508.8 635.4 750.8 773,6 801.3 852.3 .844.3 849.4 . 883.3.

a
Preliminary. 9

b

All economic indicators
are deflated using, an implicit GNP, price deflator available from the source,

Table R-3.

Source: President of the United States, Economic. Report of the President, Transmiltd to the'Congress
together, with the Annual Report of the Council of Economic Advisers, Washington,-D.C
Jaftuary 1977, Tables 8-1, B -3,, B -17,' B-18, and B:22.

.cr\
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, Figure 6.1 Gross National Product in-Current and
Constant (1972) Dollars.

Soiltce: President of the United States, Economic Report of the President,
Transmitted to the Congress together with the Annual Report of
the Council of Economic Advisers, Washington, D.C., January 1977,
Tables-B-1 and B-2.
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Table 6,2: Gross National Procruct by Industry

' (1972 $109)

t

Industry
1960 19.. 1970 1971. 1972 1973 1974 1975 '1976

,

Agriculture, forestry, and fisheries 32.2 ':3(3...0 34'.3 :: 36,1.. , 35,4. 35..9 35.6

Contract construction
.45.6 '''' 56.3

.56,E
56,1 56..6'. 57,2 51,6.

Manufacturing
. 172.0 235,1 ° 760.6 264 1 28F.'3: 313,0 296.8

,
.

','Transportation, communications, and utilities, 58,0 ' 70 95.1 ' '97,3 103,6 '112.6: 112.4.

Wholesale and retail trade
, 117.9 148.6 178.4. 186.8 ''201.2, 212.0 207.20

.linance, insurance, and real state
1

102.3

Services
82.2

Government'and government enterprises 107.2

()the? /
19;4

Total GNP
736,8

j27.8 .1i3.7' J6L7 X68,6 172.3' 173:9

101.2 124.7 126.6 134,5 1431 143.1

1

127:4 152.0 153,1 154.9 157,3 159.8

. 22,1 20,4 25.7 27.7 31.6 '33.6

925 9 :1075.3 1107.5 1171,1 :1235,0 12i4,0

37,7 36,8

49,0: T 55,3,

270.0 r 304.9

111.5 116.9

'. 211.1' °219.5

180.2 ..,193.9

, 144,4 152,3

162,3 164.0

25.4 31.1 co

1191.7 1274,7

a .

Includes mining ,rest,of the world, acid residual,

b1976 data from the Survey of Current Business

Source: President of the United
States, Economic Report Of the President, Transmitted to the Congress

together, with the Annual, Ileport of the Council of. Economic Advisers, Washingt5 C., January
1977, Table BS; U.Spepirtment of Comer* Bureau of Economic

Analysis, Slirvey of Current
Business Vol. S7, No, 7,,

Washington,. D.C., ,July 1977, Table 6.2,
Y.
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1960

TRANSPORTATION,
CO. MMUNICATION,UTFLITIES 9.4% MANUFACTURING 22.7%

CONTRACT. CONSTRUCTION 4.17.

AGRICULTURE,
FORESTRY,FISHERIES 32%

OTHER 2.1%

OVERNMENT ENTERPRISES 13.6%

FINANCE.INSLTRANCE,REAL

-
SERVICES 121%.

Figure .6.2. Components of GNP, 1960 and'1975.
(percentage based on constant 1972 dollars)

Source:. President of the United States, Economic Report of the
President, Transmitted to the Congress together with the
Annual Report of theCouncil of Economic Advisers,. Washington,
D.C. .; January 1977', Tables B4 and B-10.
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:Cable 6,3, Gress National'Product by Sector

($ 109)
1

Sector 1960 1965.

Current dollars

-1345Jness. 442.5 596.6

HOustluilds and in itutions 13,8' 19.2

Government .47.1 67.6

Rest of the world
2.5 4,7I

Total GNP,,:,

Constant (1972) dollars

506,0 688,1

Business
611.8 776.4

'2,8 51.1

Government 94.9 112.4

Rest of the World
3,2 6.1

Total GNP 736,8 925,9

%I

k

1970 1971 1972 *1973 1174 1975 1976a

.

831.5 896.9 989;5 1 106' 1,192.4 1,277,5 1,428.4

31.6. 3.4,7 37.2 40,5 44,7, 49.7 55,9

114,7 125.2 157.4 149,1 161.6 11.5 154,8

4,6 6,6' 7'.0 9,1 .14.3 ,' .10.6. 13.3

982,4 1,063:4 1.,171.1 11,,4306.6 1:413;2 1,51'60' 1,692.4

898.3 927,6 989,5 1,050.4 1,027,3 1,004,1

Household's and institutions
36.3 36.6 37,2 38,1 38,2 38.5

135.2 136:0 137.4 138,9 141,5 144.2

5,5 7,2 7.0 7,6 7,0 4,8

1,075,3 1,107.5 1,171.1 1,235,0 1,214.0 1,191.7

1,072.0

40.5

146.3

5,9

1,2'65.0

a
Preliminar

ft

Source; President Of the United States, Economic Report of the President,
Transmitted to the Congress

together with the Annual Report of the Council of Economic Adviser's,
Washing*, D.C.,

January 1977, Tal)les B-9 and B-10.
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\
4. Gross National Product Expenditures'-for Educaion

Calendar GNP School
year ($106) year

Educationa. f .

expenditures Percentage of GNP
($106)

1969 935,541 1969 -70 70,401 7.5
1971 -1,063,436 1,971-72 83,221 7.8
1973 1,306,554 1973 -74 98,513 7.5

''1975 1,516;338 1975-76 120,100 7.9

a
Includes ekpenditures for public and nonpublic institutions
at elementary, secondary, and higher levers. 4

Source: W. V. Gi'ant and C. George Lind, U. S. Department of
Health, Education, and Welfare, National Center for
Education Statistics, Digest of Education Statistics,
1976 Edition, Washington, D. C., 1977, p: 25.

,

0
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Table 6.5. Components of GNP Allocated' .to
National Health Expenditures

($106)

p1972 .1973 -1974

Private expenditures
Health and'thedital services 50,647 55,846 59;972.-

Medical.research' 203. 208 219

Percent of GNI) 4,3' 4..3 4.3

Public expehditures
Health and medical services -29;901, 33,094 37,243
Medical research 1,855( 2,090 2,170

Percent of GNP 2.7 2.7 2.8

Total expenditures.. 82,606 91,238 99,604
Total percent of GNP 7.1 7.0 7.°0

Note: Health statistics end June 30, GNP rure'sents
fiscal year.

Source: U. S. Pepartment of Commerce, Bureati of the :
Census, Statistical Abstract of the United
States: 1976, 97th Edition; Washington,,D. C.,
1976, Table 104.

20.



Table didi,

-, r

Personal Consumpiipn Expenditure b

(currentaI109)

Product

PrOduct

Personal cohiumption.expenditUres

Food' and tobacco

Clothing;-accessories, and jewqry

Personal 'care

Housing,

Household OperatiorP.

Electricity

Gas

el oil and(coal ,

d other sanitary services

Medical care expenses
4

Personal businesS'

Transportation

Recreation

Private education' and research

Religious and welfare activities

Foreign travel and other, net

1960' 1965 1970 1971 : 1972 1973

.1328.2 0432.8 60.6 667.1 / .729.0 809.9

86.8' 107.2' 141.2 147.7' 156.4 181.2

433 62.8 67.2' 73.6 71.8

, 5.4 7.6 10.4 10.6' 11.4 12.6

41.9 63.5 90:9 99.1 107.9 124.2,

33. 3,/ 43.9 63.0 67:5 75.7 85,4

4;8 6.6 9.8 10.9 12.3 13,9

3.1 4.1 5.2 5.7 6.2 6.7,

3.6 5.4 2.5 7 3.0 4.0

1.2 1.7 6.8 6. '7.8 7.7

21.1 28.1 47.4 , 51.8 5/.2 68.3

20.2 21.9 . 35.3 38.1 41.4 40.6

41.1 58.2 77.8 90.5 99.9 110.9

19,5 f\26.3 40.7 43.0 48.1 5.2

4.4 5.9 10.4. 10.9 11.9 12.6,

4.7 6.0 8.6, 9.2/101.,1 113.6

0 3.0 3.2 5.2 5.8 5.2

,1974

889.6

203.6

76.3

. 13.5

136.5

92.5

16.5

7.6

4.5

9.6

76.9

45.5

115.1

5.3

0

0

4 980.4 1,094.0

224.2 241.6 F

82.0 89.13

14,3 15.3

150.8 167.9

98./ 109.4

' 19.8 22:2 t

9.3 11.1

5.0 12,0

10.1 5,4

90.3 106.4

51.8 .

125.1 150.1

1975 1976

66.2

15.4

112.5

5.0

72.6

16.9

13.8

4.2

Survey of

a
Currentdollars are shown here,. although Table 6.8 gives the" implicit price deflators which can be used

to deflate any of the items in this table. Constant (1972) figures for fue,l consumption are shown in

Tft 6.7.

b
Includes items not shown.separately..

Note: Totals may not add he to founding.

SourCe: U.S. Department of Commerce, Bureu'of EconbMic Analysis,

No. 7, Wathington, D.C., July 1977 Table 2.6 (also previous years).

(

(
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"00
Table 6'.\7. Personal\ Cons Itmp Expenditures for Energy

'.:(1170109)a

,

,

;

I,

. r

1.

.'i965, 1970 1971, 197.2 e 1973 1N4 .1975 19761)

Total personal consumption expen ,itUre 453;1, 5'88:0 ,t46"9-,0 , .691.7 733,,E 7:7. 1591 . 770.S 854.9'

, w .

, . , .,' - 1 ..'! i ,/, ' 7'. ° '' 2 , ' 1 A'Gasoline an. oil 16;5 ',19.(, t'23:4,' 24,2 24.,9 25.8 79.3 29.1 11,0 '.
, .Fpel.oil and coal

, 5.:2 ; 5.7 k )5:81 5,.7. '6 k \ 7.1i t 7 1. 7.6 '..: 8.8. "1'c
Elestrkity. 'I° IS ''L 8.9 kl0,9 113 : 121 f3.3 14.31, 'I '''

. ,Gas , 40
4.9 54 6..2 '6,(3 6.5 ,;,6.4 ' ..061,61, d. :' ..,

'
,Total personal consumption- expe diture, 100.0 100.0 : 109.0 1001.0, 100.:0- 190.0. 190.0 '190..0 ,. 100, 0

Gasoline and oil

Fuel bil and coal,

Electricity

Gas

(

3.6 3.4 ,I 1.5 3.S 3:4 3.4 3.9 3.8 31,
.1 1.0 0.9 : 0.I8 0.9 0.9, 1.0 1.0 1.0,

.7 1.6 1.6 1.7 1.7' 1.7 1.9
3.1 3.11.1 1.0 0.9 0.9 0.9 0.8

aExpenditures
were deflated. using the\p'ersonal consumpti6

expenditure implicit priCe deflators ailable fromthe
Ectmic Report of the President, Tab? 8-3.

1976 data available from the Survey'of Current Business, February 1977, Table '11.
,

0.9

c
Data from the Statistica Abstract, .'fable

Sources: lresidept of the United States, Economic Report of the President, `Transmitted.
tothe Con

together' with the Annual Report of the Council of EcOnomic Ad is 1.s iaihiniton, 0:C.,
January 1977, Tables B-3, B-13; U.S. Department of Commerce, ureau of, Economic Analysis
Survey of Current Business,

Vol; S7, No. 2; Washington, 04, February 1977, Table 11, p 8;U.S. Department of Commerce., Bureau' o£ the Census,
Statistical Abstract of the United St, te§:

1976, 97th Annual Editiono Washington, NC., 1976, gable 635.

:34
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Table 07. Personak,Conslp Expenditures for Energy

Ar97N101)a

I

A,

Total perlonal cOnsumpti9 expen

'Gasoline and oil ,M

.Fuel oil and coal

Elestricityc

Gas

Total personal consumption-expe

/ 'Gasoline and oil

Fuel Oil aid coal.

Electricity

Gas

r I

$

,i1965 1970 197l, 197 2 1973 1974' 1975 1976b

453;1 5'38:0
, .691.7 7315 759./ 770.5 854.9 .

:I; : ,

V

16;5 -19.0 24,2 24.9 25.8 29.3 29.1 340
5.2 5, k '5,.7) \ 7.1 7,:7 7.6 :8.8

'' 8.9 10,9 11.5 fr3 14..5 $
ft

6,5 ,),4 6,61, 23.6 2., h6.54.5 54 6..2

diture, 100.0 100.0 100.0 10010, 100.1.0 100.0' 100.0 '100.0. 100,0

3.6 3,4 , 1.5 3.5 3:4

1.1 1.0 0.8-: 0.9

1.7 1.6 1.6 1.7 1.7'

1.1 1.0 0.9, 0,9 0.9

3.4

0,9,'

1.7

0.8

3.9(

1.0

1 9
]

03

3.8 3;6

, 1.0 1.0.

aExpenditures were deflated.using-the4ersonal consumptioli expenditure implicit priCe deflators ailable fromthe
Eco mic Report of the President, Table 8-3.

b1976

r
data available from the Sur y' Current Business, February 1977, Table'll.

14
c
Data from the Statistics Abstract, Table`635.

Y . ,tSources: President of the United States, Economic Report of the President,Iransmitted
tattle Con

togethei*th the Anntial Report of the Council, of Ecdnomic
D.C.

January 1977, Tables B -3, B-13, U.S. Department of Commeice, ureau of Economic Analysis
Survey of Current Business,

Vol; 57, No. 2; Washington, D4, February 1977, Table 11, p 8;
U.S. Department of Commerce, Bureau'of the Census, Statistical Abstract of the United St teS:
1976, -97th Annual

Eddtiondashington, D:C., 1976', gable 635.
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Table 6.8. Implicit Price Deflators
(1972 = 100)

Personal consumption expenditures

Year
Gross national

product
Total

Durable
...goods

'Non-durable
- goods

Services

1960 68.67 71.7. 82.1 .72.6 68.0
1961 69.28 72.5 82.7 73.3 69.1
1962 4 70.55 73.6 83.9 73.9 70.4
1963 71.59 74.7 84.8 74.9 71.7
1964 72.71 75.7 85.7 ' 75.8 72.8.
1965, 74.32 77.1 85.6 77.3 74.3"
1966 76.76 79.3 85.7 80.1 .76.5

1967 79.02 81.3 87.4 81.9 78.8
1968 82.57 84.6 90.7 85.3 82.0
1969 , '86.72 88.5 93.1 89.4 86.1

1970 91.36 92.5 95.5 93.6 , 90.5
197; 96.02 96.6 99.0 96.6 95.8
1972 1.00.00 100.0 , 100.0 100.0 100.0
1973 105.80 105.5 101.6' 107.9 104.7
1974 116.41 116.9 198.3 124.0 113.5
1975 127.25 126.3 117.7 133.7 122.7
1976a 133.79 132.7 124.4 0 138.0 130.9

a
Preliminary.

Source: President of the,United States, Economic Repott of the
-Pres4dent, transmitted to the Congress together with
the Annual Report of the Council of Economic Advisors,
Washington, D.C., January 1977, Table B-3.

It-
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Table 6.9. Consumer Price Index:
1947 to 1975
(1967 = 100)

Year CPI Year. CPI

1947 66.9. 1962 90.6

1948 72.1 1963 91.7

1949 71.4 1964' 92.9

1950 72.1 1965 94.5

1951 77.8 1966 97.2

1952 79.5 1967 100.0

1953 80.1 1968 104.2

1954 80.5 1969 109.8

1955 80.2 1970 .11'6.3

1956 81.4 101 121.3

1957 84.3 197i, 125.3

1958 86.6 1973 133.1

1959. 87.5 1974 147.7

1960 88.7 1975 161.2

1961, 89.6

Source: Department of Commerce;
-Bureau of the,CenSus,

Current Population Reports:
Consumer Income, Series
P-60, No.. 105, Washington,
D.C.,June.1977, p, 270.
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Figure 6.3. Consumer Price Index: 1947-4975.
(1967 = 100)

Source: U.S. Department of Commerce, Bureau of the
Census, Current Population Reports: Consumer
Income, Series P-60, No. 105, Washington, D.C.,
June 1977, p. 270.
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Chapter 7 deals with fuel consumption disaggregated by fuel and sector.

(

One' encounters four major difficulties in monitoring energy use by sector

and fuel: (1) nonuniform accounting methods, (2) nonuniform sectoral

definitions, (3) inadequate data; and (4) inaccurate data. Each of the

difficulties is discussed in greater detail below.

Nonuniform accounting methods

Electricity, more than any other energy form, is subject to nonuniform

accounting methods. Six methods seem prevalent. The methods differ in

whether or not they account for tranSmis.sion-distribution losses and

also in the way they acco4t )br generation efficiencies.

Method 1: energy used in Btu = (kWhr of electricity used) 3412.

Method 2: energy used in,Btu = (kWhr of non-hydro-generated

electricity) x 3412 x e (kWhr of hydro-generated electricity) x 3412.

Method 3: energy used in Btu = (kWhr of electriCity'used) x 3412

The first three methods do not account for distribution-transmission

losses (4),'whereas the last three do.

Methods 4, 5, and 6: energy used in Btu,=

1, 2, and 3, respectively)

1

(Trz-)
,

(result of methods

.1

.1.'"a" is the reciprocal of the efficiency factor, that is, if 65$ of the
energy used in thermal generation of electricity is lost in the form
of heat, then theimal generation, is 3S% efficient and 1

e =um.- 2.86.
,

-

An alternative approach uses heat rate in place of 34.12 x e. (For

priher discussion of efficiencies, heat rates, and.transmission losses,
ste 'the User's. Guide, Note 6.)
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As an example, each of the six methods of energy accounting is used

to calculate the energy used in generating 1000 kWhr of electricity, 150

kWhr .of which is hydro-generated, and 850 kWhr of which is thermally

generated at 35% efficiency and is subject to 3% transmission losses.*

/ Method 1 :. 1000 x 3412 = 3.412 x 106 Btu.

Method 2. 850 x 3412 x
1

+ 150 x 3412 = 8.806 x 106 Btu

------___

Method 3: 1000 x 3412 x
0.35

9.758 x 106 Btu

Method 4: (result of method 1) x = 3.518'1 106 Btu

1
Method 5: (result of method 2) x .5751 = 9.07 x 106 Btu

1

7
Method 6: (result ofIdeih

0.9od
3) x 10.05 x 106 Btu

' Methqds'l and 6,yield the opposite poles'of energy content. Were

one to use method 6 in conjunction with} the factors 33%, generation

efficiency and g% transmission losses (these are-pilbably moTh reasonable

factors, see User's. Guide,ete 6),' the energy content o% the 1000 kWhr

would be 12.486 x 106 Btu. Clearly one can see that the differences in

the method ofreporting strongly affect the Btu-use figures.

Nonuniform sectoral definitions

.Another obstacle to the compilation of reliable,, easily comparable

data is ,nonuniformity of sectoral definitions. This is especially

the case for the commercial sector, which is not consistently defined

*Thirty -five percent generation efficiency and.3% transdission loss,-:are-the.
factors published by the FEA.in the Monthly, Energy ReV5w. .Hydro-generation
of 15% of eleCtricity is consistent with historical data (see Table 7.13).

29_
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from source to-source. The problem is further aggravated because a

reporting agency. may change its method of classification over time, a

policy that jeads to historical inconsistencies.
The best~ example of

thls'occurs4in data published by the Edison Electric Insid.tute (EEI).

The Institute depends, on individual utilities to report their sales by

sector. The commercial and ingUstrial sectors are basically contained

in the; categories "small light and power" and "[large light and power".

It is popular to assume that the former category can be equated to the

commercial sector, but the assumption is invalid.* Current estimates also

indicate that residential electric use is approximately 104% of that

reported by the EEI. Moreover, different utilities have different

standards' as o.whai constitutes each of the categories, and these

standards vary over time (see User's Guide, Not 1).

The American Gas Association (AGA)" reports strictly in terms of

residential, commercial 'industrial and "other" sectors, apd is also

`-svdependent.on its member utillties for its raw data. IA AGA's'publication;

Gas Facts, commercial service is defined in terms of the "nature of the

customer's°primarx business" (see Glossary: "Commercial Service" for,

further details). Nevertheless, gang-metered residential gas consumption

is ascribed to the.,commercial sector. 'Jack Faucett Associates, Inc. have

estimated that gang-metered residential. consumption accounts foi' 22% of

gas usage, reported for commercial sector.

*Steve Cohn of ORNL, in.a conversation with the author, indicated.thatin the Tennessee Valley Authority region approximately one-third bf
'the 'electricity used by companies designated "large light power" should
be ascribed to the commercial sector.

+
Gan -metered resilienial use is often ascribed to the category "Small
Light and Power."

2.
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An even more accurate accounting of gas consumption by the commercial

sector would result from the application of the following equation: comm

AGA (comm) + AGA (other) AFF gas sales, elect. (gang-metered). 'The

component te re definedas follows: "cpmm" represents gas consumption,

by ih come cial sector, "AGA (comm)" represents commercial consumption

as reported by the AGA, "AGA (other)" represents consumption ascribed to

"other" by the AGA, "AFF" teptesents agricultiural, forestry and fishing

industry consumption, "gas sAles,k,elecf." represents conaumption of gas

by electric utilities reported in the "other" category, and "gang metered"

represents gang-metered residential consumption: At presen , the magnitddes

.of some of the CoMponents ?can only be estimated.

Inadequate data
I..

Data availability is extremely uneven. Certain facts ire extbnsivelf

documented while other documentation appears to be totally nonexistent.

,

Published retail prices for coal consumed by either the commercial or resi-

dential sectors seem to be unavailable, and the actual amount of Coal

consumed by the residential sector appears to be unavailable. Much the

same appears to be the case for petroleum products, though the prices

are better documented.,

Inaccurate data

Lack of accurate data is another difficulty encountered' in this chapter.

Even the most reliable ofthe data are prone to errors. These errors occur

not only because of ambiguities in claisification, but also because for

ti

even the beat available data, there is some ineed to estimate. Numerous

-. such examplei are available. Both the EEI and the AGA depend on,individual

utilities to report their sales, and not all utilities report. The missing
v

2 `) (Y.
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data are estimated from historical trends. Muth the same is the case for

the Bureau of-Mines'(BOM). The BOM periodically publishes revisions of,

previous data (as additional information is submitted). Perhaps the best,

examplg of data inaccuracy has to do with Census data. The Energy and

Environmental Analysis, Inc. portion of the Energy Consumption Data Base

study, p.' 35 states,

The procedure employed by Census in gathering-fuel
expenditure information resulted overreporting of 15
to 5b percent. The census information form asked the
respondent to list average monthly fuel bill for eleCtri7
city,'gal and other fuels. In a recent study done by
Censps, it was found that respondents,tended to report
their maximum fuel bill for the year.

, The results of the. Census study show 'that natural
gas 'was overreported. by 25, to 50,percentlf while electri-
city was overreported 15 to 30 percent.

\!,In short, energy use and related expenditure data are unevenly avail
.

able, and,what are available 'are subject to inconsistencies of definition.

and inaccuraciesp-the,magnitude of which are difficult to estimate.

Given,the previous discussion about errors and inaccuracies, what

can one Say about the patterns of energy use? The following facts seem

certain and can be distilled from the chapter. They apply both to the

residential and to the commercial sector through 1975.

1. Electricity prices generally decreased from 1950 to 1970 and
O

increased monotonically thereafter (in both constant 1967 and current

dollars).

2. Gas prices have generally increased since 1950 (except foi

a stable period from 1960 to 1966) in both constant 1967 and current

dollars:

3. giectricity use has exhibited a continuing upward trend except

for a short downward swing in 1973-1974 due to the energy crisis.

2.?i
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. .

4'. 'Gas consumption has 'exhibited an upward trend from 1950 to.1976,

and has exhibited a downward trend since.

S. Over the last 20 years, coal has decreased in importance to the

residential-commercial sector, both by percentage of energy supplied and

by actual Btu content supp4ed.

2 r74
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ONE OF THE REASONS THAT ELECTRICITY IS SUCH AN EXPENSIVE ENERGY SOURCE IS.

THE INEFFICIENCY IN THERMAL GENERATION AND THE SECONDARY LOSSES DUE, TO - '

TRANSMISSION AND rilsRiBuricNs*
.

Table 7.1. Airerage Annual ;Residential Retail Prices of
Specified 124#14 and Electricity 1950 through 1975a-

, '--4

r ($1106 Btu)D

Utility as .. Electricity Number 2 fuel.eW
Year

'Current $ 1967 et Current $ 1967 $69 Current $' 1967 Sc.v

1950-
1

0.85
, 1.18 0,44

,f .

1952 0.84 1.06 8.12
.241951. 0'.82 , 1:05

/
T.91

1953'i 0.87 1.09 8.03
1954 0'..89 1.11
1955 0.90 1.12 7.77

0,91 - _1,12 7.65
1::e7'' 0.92 1.09 7.50
1958 0.94 1.09.* 7.44
1959. 0.97 1.11 7.36
1960 1.00 ' 1.13 7.24

1
i-4.

961., ,, 1.02 1.14 7.18
A- . 1962 1.02

r

1.13 1.06
4 e 1963 t 1.02 1.11 -6.95

, 1964 1.01 1.09 6.77
1965 1.01 1.07 6.59

196§ 1.00 1.03 6.45
1967 1.00. 1.00 6.36
1968 1.00V - 0.96 6.21
1969 1.01 .0.92 6..13

....,, "1970 1.06 ;'0.91 6.15
. .

1971 1.12 0.92 6.42
1972 1.19 . 0.95 6.71
1973. , 1.25 0.94 6.98
1974 1.42 0.96 8.2g-.,-

1975 1.69- 1.05 9.40

11:71

.10,59,
10.21,

0.88

0.93
0.95

1.22

1.22

1.19'
10.02
9.83

1.00
1.01

1.25
1.25

9,69 1.04 1.30

9.40 1.10 1.35
8.90 1.15 1.36
_8.59 1,08 4;25
8.43 1.10 1,26 .

8.16 1.08
.-

8.01 -1.12 1.25
7.79 ° 1.13 1.25
7.58 1.15. 1.25
7.29 1.12 1.24
6,97 1.15 1.22

6.64. 1.18 . 1.21
6.36 1.21, 1.21
5.96 1.25 136
5.58 1.28 1.17
5.29 1.33 1.14

5.29 1.41 1.16
5.36 1.42 1.13
5.24 1.64 1.23
5.61 2.60 1.76
5.83 2.81 , 1.74

Prices given are for total usage.

Slecttic energy calculated,af 3412 Btu/kWhr.
,

Prices in,1967,dollars calculated by G. E. Liepins
jiice index.

Source4-ZAmericah Gas.,4sociation:Historical Statistics of the Gas 'II<
Utility Industry, 966-1975, Arlington, Va., 1 -977, Table 76,
p. 13?.

using consumer

*The Monthly Energy Review (Apri1077, p. 45) estimates that these
'losses average 68%.
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Table 7.2, Price Indexes for Various Energy Sources in 1967 Dollars,
1954 -1976

Electricity
Gas, ,

all types
Gas and

electricity
Fuel oil
and coal

Fuel oil
no. 2

1954 94.0 77.9 85.3 81.2 82.9

1955 95.2' 81.0 .87.5 82.3 85.8

1956 95.5 82.3 88.4 85.9 91.,1

1957 95.9 83.7 89.3 90.3 4.4

1958 97.1, 88.6 92.4 88.7 89.

1959 98.5 91.6 94.7 89.8 90.8

1960 99.8 97.7 98.6 89.2 89.6

1961 100.1 99.0 99.4 91.0 92.3

1962 100.1 98.9 99.4 91.5 93.3

1963 100.1 99.0 99.4 93.2
/

93.9

,1964 99.6 99..3 99.4 92.7 92.9

1965 99.1 99.6 99.4 94.6 95.4

1966 99.1 100.2 99.6 97.0 97.2

1967 100.0 100.0.. 10.0 A 100.0 100.0

1968 100.9 101.0 100.9 103.1 100.0

1969 102.8 _ 102.8 102.8. 105.6 106.5

1970 106.2 108.5 107.3 110.1 109.3

1971 113.2 116.2 114.7 .117.5 116.1

197.2 118.9 122.3 ro 120.5 118.5 116.6

1973 .124.9 127.9 126.4 136.0 134.5

1974 147.5 143.9 145.8 214.6 213.0 -

'1975 167.0 172.5 1946 235.3 230.6

1976 177.6 200.9 188.8 250.8 247.2

1977 189.3 239.3 280.2

Source: U.S. Department Of Labor, Bureau of Labor Statistics,
Retail Prices and Indexes of Fuels and Utilities,
Washington, D.C., September 1977, Table 1.
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FIG. 7.24AND TABLE 7,3 ARE BASED ON DATA PRESENTED IN ENERGY PERSPECTIVES,
IT IS IMPERATIVE THAT THE READER. UNDERSTAND THAT THE SECTOR DEFINITIONS
ARE NOT ENTIRELY CONSISTENT ACROSS FUELS, PETROLEUM PRODUCT CONSUMPTION

DATA PRESENTED IN ENERGY PERSPECTIVES ARE DERIVED FROM BUREAU OF MINES
'

STATISTICS, AND TIATPORTION OF THESE FUELS CONSUMED FOR HEATING PURPOSES
HAS BEEN ALLOCATED TO THE RESIDENTIAL-COMMERCIAL SECTOR, RESIDENTIAL
COMMERCIAL CONSUMPTION OF COAL-HAS BEEN DEFINED BY ENERGY PERSPECTIVES
TO BE .THE AMOUNT OF COAL.INCLUDED UNDER THE WEEKLY COAL REPORT HEADING
"RETAIL DELIVERIES,". THE EDISON ELECTRIC INSTITUTE CATEGORIES "SMALL
LIGHT AND POWER" AND "OTHER PUBLIC AUTHORITIES" HAVE BEEN SUMMED AND THEN
EQUATED WITH THE COMMERCIAL SECTOR FOR PURPOSES OF REPORTING' ELECTRIC
ENERGY USED (ELECTRIC ENERGY IS GIVEN IN TERM OF POINT OF USE, THAT IS,
CONVERTED AT 3412 BTU/KIIHR.) THE AMERICAN GAS ASSOCIATION'S CATEGORY
"COMMERCIALCUSTOMER" HAS BEEN USED TO DETERMINE CO-MERCIAL\GAS SALES,

WAG -

0
MOW

ce
ce

moo-

T. SOW

...

ELECTRICITY
DLITRIBUTED

TOTAL ENERGY .UIPUTS/..,"

/r .'"/PETROLEUM PRODUCTS AND
NATURAL CAS LIQUIDS ,.

Iwo nie
YEAR

LIMO

Figure 7.2. Energy Use by the Household and Cgmmercial Sector
(in Terms of Point of Use), 1947 --4.05

Source: W. G. Dupree et al.,NU.S. 'Department of the Ifiteriort Energy
Perspectives 2, WashinD.C!, June 1976, p. 64:



Table 7,3. Energy,Use by the licisehold and Commercial Sector, 1947-75

(in terms of point of use)

. (1012 Btu)

Petroleum products and natural gas liquids (asphalt omitted)
i

Year Kerosine
Distillate Residual' ; Liquefied

Total(' C a
lb Natural Total Electricity energy

fuel oil fuel oil gases gas fossil fuels distributed' consumption

1947 354 1,106 355 110 1,925 A 3,399, 1,125 6,4 391 6,840

1948 '. 401 1,244 368 141 2,154 3;238 1,262 6,6 442 7,096

1949 '375 1,183 380 156 2,093 3,025 1,381 6,505 488 6,993

1950 555 1,373 457 218 2,603 2,913 1,642 I 158, '546 7,704

051 491 --, 1,547 478 , 207 2,722 2,648 2,007 ' '1,377 615 7,992

1952 493 1,626\ 497 ` 217 2,833 2,416 2,213 7,462 666 8,128

1953 '469 1,649 514 237 2,869 2,072 2,294 7,235 733 7,968

1954 '. 483 1,865 . 495 251 3,094 1,752 r2,566 7,412 , 797 8,209

1955 478 2,077 ' 543 288 . 3,386 1,745 2,849 7,980 854 8,834

1956, ' 488 2,198; 551 287 3,523 1,629 3,151 8,303 935' . 9,238

1957 '431 2,196 512 293 3,432 1,225 3,391 8,048 1,019 9,067

1958 ' 506 2,404
,

664 314 . 3,889., 1,187 , 3,711 8,788 1,095 9,883

1959 191 2,428
.

704 375 3,997 969 4,024 8,990
.

1,203 10,193

1960 448 2,551 786 404 4,189 983 4,268 9,440 .
- 4262 10,701

1961 445 2,657 i ' 761 412 4,275' 868 4,477 9,620 1,385 11,005

1962 467 2,719 /87 450 4,423 872 4,849 10,144 '' 1,490 11,634 o-;

1963 '453 2,711 787 483 4,434 731 5,027 10;192 1,645. 11,837

1964 404 2,658 793 495 4,350 ,609 5,343 10,302. 1,792 12,094

1965 449 2,802 983 511 4,744 478 5,517 10,939 1,948 12,887

;1966 433 2,123 1,132 543 4,830 677 5,945 11,452 .2,101 13,553

1967 388 3,099 1,208 594 5,289 585 6,223 12,097 2,257 14,354-

1968 433 2,975 1,096 642 5,145 529 6,451 12,125 2,467 14,592

1969 428 2,981 1,120 731 5,260 T 447 6,890 12,597 2,752 15,349

1970 415 3,060 1,173 723 5,371 427 7,108 12,906 , 3,000 15,906

1971 401 3,050 1,148 732 5,332 406 7,366 13,104 3,209 18,529

1972 375 1 3,191 1,176 788 5,530 308 7,613 13,451 3,478 16,929

1973 S48 3,122 1,206 749 5,425 296 7,318 13,039 3,169 16,748

1974 283 2,870 1,053 691 4,896 314 7,518 12,728 3,723 16,451

d
1975 244 2,796 962 686 4,688 282 7,373 12,343 3,783 16,126

a
Data ay,not add to totals shown due'to rounding.

b
Includes Anthracite, bituminous coal and lignite.

c
Utility electriCity, generated and imported, distributed on basis of sales reported in the,Edison Electric Institute .

Statistical Yearbook. Conversion of electricity to energy equivalent was made at the value of contained energy

corresponding to 1001 efficiency using a theoretical rate of 3412 Atu/kWhr.

dheliminary.

So urce. W.-G. Dupree et 'al., U.S. Department of the Interior, Ener y Perspectives 2, Washington,

D.C., June 1976, p 65. '
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a
AlaglaAnd Hawaii included since 1960.

Source: Edison Electric Institute,
Statistical Yearbook of the Electric

Utility Industry, 1975, New York, October 1976, p. 30,
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Table 7.

,

Electricity Sales-Total Electric Utility Ilidustrya

(by years and Classes of service)

(106 lcighr)

Commercial and industrial

Year
Total

sales

Exports to

Canada

and .

.Hexico

Total

sales to

ultimate

customers

Residential

Street
Other

" 'public
highndway

. 1

lighting
authorities

Railroads

and

railways

Interdepartmental4Small

Itght aed

power"

Large

light d

1959

1960

627,529

683,987

786

788

626,743

683,199

180,186

196,400

109,079

114,806

312,618

344,799, )

5,870

6,121

14,211

15,642 4017372.

647,

661

1961 721,645 917 720,724 209,021 134,864 347,427! 6,762 16,438 4685 1531

1962 777,749 1661 776,088 226,414 144,09S 373,916 7,350 18,349 4717 1247

190\ 832,796, 1985 830,811 241,692 166,516 388,399. 7,748 20,194 , 4667 1595

1964 894,609 N4253 890,356 262,010 183,539 409,356 , 8,290 ' 20,651 4721 1789'

1965 957,113 1699 953,414 280,970 202,112 433,365 8,782 21,675 4652 1858

1966 1,042,158 3176 1,038,982 306,572 225,878 465,077 9,240 25,922 4514 1779

1967 1,111,373 4350 1,107,023 331,525 242,492 486,043 9,863 29,426 4572 3102

1968 1.,206,606 4285 1,202,321 367,692 265,151 518,834 10;302 , '32,162 4540 3640
cri

1969 1,311,008 3830 1,307,178 407,922 ' 286,686 5S7,220 10,772 35,861. 4531 4186

1970 1,395,568 4209 1,391,359 447,795 312,750 572,522 11,183 37,816 4633 460

1971 1,469,955 3514 1,466,441 479,080 333,752, 592,700 11,673 , 39,819 4537 4880

1972 440,466 2752': 1,577,714. 511,423 361,859 659,467 12,193 43,190 ' 4440 5142

1973 V05,713 2570 1
1
703 1

203 554,171 396,903 687,235 12;836 42,340 4186 5532

.1974 f;703, 495R 2726' 1,700,769 554,960 392,716 689,435 13;313 40,721 4258 5366

1975 1,738,107 5083 1,733,024 586,149 418,069 661,558 13,907 43,625 1273 5443

a
Alaska and Hawaii included since 1960,

Small Light and Power and Large Light and Power are not wholly comparable on a year -to -year basis due to changes from one clasWication

to another, The changes in classification can be inferred from data presented by Chern, Wen S.; Holcomb, Brady D.; Caudill,,Steven 84, in

Historical Trends of Electricity Sales by Sector, Region and State, 1951 -1974, unpliblished report, Oak Ridge National Laboratoty, Oak

Ridge, Tenn., September 1976. For further information see the User's Guide, Note 2,

R Revised.

Source: Edison Electric Institute, Statistical 'Yearbook of the Electric Utility Industry 1975, New York,,,

October 19761,\Jable 19s, p. 31.

A
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'Table 3.5. Monthly EleCtricity Salesa to Residential
Customers, 1972-1975

A (109 kWhr)

Residential

1972-. 1973 1974 . 1975

.

,- January 44.644. 50.700 . 50.795 53.299;

February 44..295 48.428 46.797 50.716
March 42.162 45.126 45.080 48.595
April 39.351 41.142 42.568 46.036
May 36.813 39.102 - 40.333 42.424
June 38.827 42.,451 43.958 45.741

July ,.. 43.899 49.78.1 49.042 52.275
August '47,.232 52.342 52.161 55.310
September :.46.882 52.308 50.002° 53.057.

October 41.929 45.285 43.212 44.430
November i 40.253 42.308 42.209 s43...824

December 45.136* 45.198 48.803. S0.442,

Table 7.6. Monthlyb Electricity Salesa to Small
Light and Power Customers, 1972-1975

(109 kWhr)

1972 1973 1974

4anuary 28.008 31.665 31.270 33.613
'February

-I
.27.954 31.124 30.294 33.146

March 27.952 30.646 30.049 32.704
Apri 27.915 29.848 29.819 32.115
May. 28f248, 30.838 30.534 .32.313

Juner 30.514 33.745 33.373 35.703

July .'32.423 36.733 35.819 38.400

August 33.875 37.704 36.998 39.394

September 33.784 37.452 36.644 38,275

October. 31.384 .34.146 33.271' 34.655

November 29.781 32.180 31.947 33463
December 30.021 30.822 32.698 34.288'

a
Sales by.the total electric industry in the U.S.

Large Light and Power and Small Light and Power data are
not comparable on a yearly basis due to differences in
c4assification. See User's Guide, Note 2 fofurther
details:

Source:°' Edison Electric Institute, Statistical Yearbook
of the Electric Utility Industry 1975, New York,,
n,4.,,hay 107A _Tahlp 7dc n '45
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Table 7.7. Monthly Electticity Sales
a

to Large
Light and Power Customers ,

(109 kWhr)
1972-1975

1972 1973 1974 1975
.

January .50.145 55.111 55.695 54.608
February '50.268 54.619 55.022 53.480
March' 51.555 55.627 55.786 53.170
April 51.825 55.753 56.502 53.851
May 53.161 56.784 57:297 '53.530 .

June 53.651 57.542 58.292 . 54.843

July 52.492 57.091 58.004 53:335
August- 55.020 59.023 60.151 56.552
Septeiber 55.576 59.514 60.731 57.555
October 56.259 60.779 59.958 57,512
November 55.404 58.910 57.665 4 56.892
Deicember 54.111 56.482 54.332 56.230/

a
Sales by the .total:electric industry in the U.S..

b
Large Light and Power and Siall Light and Power data are
not comparable on'a yearly basis due to,differences in
classification'See User's Guide, Note 2 for further
details:

Table 7.7a. ,Monthly ElectriCity Sileix to all'
. , Domeptic Customets°,.4.1972-1975

1972 1973 1974 1975

January 128.150. 143.116 143.201 147.021
February 127.924 139.596 137.340 142.881
March 127.079 136:747 136.116 139.872
April 124.325 131.896 134.088 136.294
Mar.-T" .123.457 131.813 133.384 133.505
June .128.367 139.014 140.785 141.801

July 134.108 , 149.064 /148.165 150.637
August 141.473 154.594 ''. 154.740 157.013
September 141720 154.878 152.701 154.635
October 135.133 145:715 '141.745 142.409 lw
November 131.021 138.889 137.202 140.043
December 134.975 43%881 141.302 146.913

aSales by the total electric industry in the U.S.

b
Includes Resideritial; Commercial and Industrial, Siivevand
NighWay Lighting, Other Public Authorities, Railroads and
Railways, Interdepartmental Usage.

Source: Edison Electric InstiTute,Statistical Yearbook
of the Electric Utility Industry 1975, New York,.
October 1976, Table 24s, p.

,
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Figure 7,8. ElectriCt Industry Sales ,
' Figure 7.91 Electric Industry Sales. to

to ReSidential alstomersi, ,
','.i, Small Light and Power Customers.'

,
.

Note: All monies are in terms of current dollars.-

1'

5.prce: Edison ElectricInstitute,
Statistical' Yearbook of the Electric Utility Industry 1975, NewlYork,

October 1976, Table 19s, p. 31; Table 27s, p. 37; Table 33s, p. 43; Table 44s, p. 52; Table 45s,p. 53.
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Figure 7.12. Electric Industry Salesito

Largight and Power Custoiers.

Note i monies are inIterms of

,

Source: Edison Electric Iistitu

October 15'76, Table 19s,

p. 53.

current dollars.
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Figure 7.13., Total, Eleatic Indukry

Sales.

Statistical Yearbook of the Electric Utility'Industtyr, 1975, New York,

p. 31; Table 27s, p. 37; Table 33s, p.43 Table 44s, p. 52; Table 45s,
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Note: 11 monies are in terms of current dollars,

Figure 7, S, Total Electric Industry

'Sales Averages.
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Source: EdilsOn Electric Institute, StallsL!arba9kpfth'e Electric Utility Industry 1975, New York,

October 1976, Table 19s, p. 31; Table,27srable44s,p,52; Table 45s,) , ,
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Table 7,8, Residential Electricity Use, 195-1975

(includes revenues, sales, and customers)I \

-A

Year
Revenues

($103)

."T Energy sales

(I kWhr)

Number of

customer's

Average annual
Averagebkiihr

bill per
used by ,

customer
customer

($)

180,186 50,403,378 3618 90.81,

196,400 51,446,472 3854 , 95.19

209,021 52,569,050 4019 98 47

226,414 53,649,362 4259 102,64

241,692 55,073,055 4442 105,28

262,010 56,307,195 4703 108,64

280,970 571596,016 4933 110,99

306,572 581826,283 5265 115,83

331,525 60,033,404 5577 121,02

367,692 61,439,030 6057 128,41

407,922 62,598,910 6571 137.33'

447,795 64,017,662 7066 148,39

479,089,
1 65,650,046 7380 161,62

511,423 67,314,000 7691 176,12

554,171 ,69,438,429 8079 192.28

.554,960 70,949,607 7907 223,77

586,149 72,570,187 8176,0 262,45

1959 4,514,707

1960 44,855,799

1961 5,115,799

1962 5,457,614

1963 5,722544

1964 , 6,040,681

1965 6,328,756

1966 6,731,714

1967 1,183,908

1968 7,8620033

1969 8,532,729

1970 9,415,707

1971 10,483,526

1972 11,729,833

. 1973 13,194,773

1974 115,702,853

1975, /18,803,156

0 0 f

Average revenue

per kWhr sold

(s)

2.51

2,47

2,45

241

2,37

"2,31

2,25

2,20

2,17

2,12

2,09

2.10

2i19

.2,29

'2,38

2,83

3.21

Note: )11141.6'1re
current dollars,

1,1

0'
/

, 0

.Source: Edison Electric, Institute,
Statistical Yearbook of the Electric Utility Industry 1975; New York, fi

October 1976, Tables 19s, p. 31; Tabie 27s, p47; Table 33s, p. 43; Table 44s; p.,52; Table 45s, 4' !;,
p. 53.
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Commercial and lodustrial Electric Eiry Ilse, 195.191 Small light a Power

(iNlisremz,ialginlo'stomvs)

ketqc lung

lj:emles berg sales 1,11)7 anal bill rem pi

65 16 (II 911hrl Customers used by per customer lie sold

C111t0el () 0)

159 5,95,199 .119,919 6,195,15 '16,6'15

11996 6 1597(11 17111216'.1761 ',.;92,156 1

2921 , 9,165,05 114,664 6,811,95 19,119

195 '.9,151,919 111,999 1,9859,91 59,1

1961, 5198,911 191,519 1,292,069 15,221

1961 1,959,15 115,539 1,299,991, 29,213

1265 .1112,999 2 ,112 1,119,996. 11,999

195. 1,619,1791 1,509 .1,56,966

1961 4,55,911 112,45 1,5,959 5,911

1968 5,115,100 215,151 41,116,111 ) 51,111

1150 5,161,161 216,e9 1111,151 56,990

1911 6,299215 '315,151 1,969,119 59,952

1911 7,611,1 .. 999,192 9,012,512 41,919

1915 5,941,1 9,229,229 4,199

1919 9,111,195 996,902 851,911 11,581

9911 11615,969 595,116 1,15,51 ,16,911

1919 12,186,621 115,069 9,591,109 19,964

119 0 2)1

118 2,16

469 525

15 .111

51 4629

95 9 /

581 1 2,19

611 ,1,116

954 1.51

699 2,00

115 1.99

.919 501

199 2,22

999 5,55

1191 2,90

1351 5,5

1582 9,29

light arrd pre: and light arid ewer' (kelp not carpi/550a

earl)/ basis au/ tc effereces io classification, Seeker's Foie, 6191e 2,

bUlask Hawaii iocluded sioce 1960,

Tote' U11 vies are io tens of outset dollars,

6

Source: ,Edison Electric Institute, Statistical Teske of the Electric Utility Industry

1911, Newyork, October 1916, Table 19s 6, 51; Table 21s, 6. 61; Table 95s, 6, 19;

51,14,s2; Table 155 651

11(

1

Table 1.11, Comerci91
and HustrialElectric

ielF le, 1961.1919
lege light and Noe?

( includes revenues,
sales, 40 customers)

16ecale eera e Peerage

Year

hevesees iee y sales Wee of g a41
111 i eI) customers

use by 1611146e6 pee lir sold

6641'610e eve!
(el

1161 6,169,119
141,411 615,169

611,106 1)15 5,161

1962 1,111,111
611,116 111,194

I13,111 1,166 1,66

' 1966
6,795 ,160,

116,199 4111 40,911 11,211)
1,96

1964 1,161,661
101,161

518,168
91,1J1 091

1966
6,151,111 f 111,661

109,6161'1199,696
12,101

1666 1,111,616
16,1)11

116:991 1,111,116
16,019

6/1,226 1,11916 11,e52

51),(115
1,155,601 11,996

116,65
1,191,211: ,60,e10

52,999 141,599 11,595

55,981 1,60,09 1!,999

169,911 1)66,516
16,916

111,166 1,662,151 19,161

162,116
'1,619,111 21,611

110,666
1,511,151 10,611

156,611

611,661

11,1621

616(162

160,1

611,161

111,211

61)6 161.

66'4,115

%I? IOgP(and pie' 111Sleill
light sod pled" data att sot asearable oe a

) eeeele isles due to kef,.
me 6166611161616616 Hilt See

lee/1656h,
leeee 0,

-
, e

6f 6e16166 free Me ,ie table,

Ike: 061mies
are ie tees of crept eller.

411,]
Some: Edison E1

161ellge,11415e16
1 Yearbook of the Electric Rilelike

191, New
Toe, October 1916,

Tab 15, 6, 91; Tahle
12r, p. 5;

Tile 15, 6 11, Table 41s:,
p, 52; Table 1 , p..99,

Table1,11, Electric' liustru lotals, 1919-1915

(iiclude !moues, sales, and custom)

Total revenues
keep lel .1/lenge runes

foe

loss

5901114 /

($2

kengeaer ,

Total oillucest5e, per 9901,

used

4'6' tote Odle totah0tivie

1101 5519 'ogees customers customers

customers

. (dl (1

19991 11,515;51 65,559 '5,514,161 11,120 1,99

III 11,515,656 689,961 59,869;15 0. 11,114 191,81 1,99

151 12,169,91) 129,645 0;151,181 12,199 514,41 1,99

1965 11,911,944 111,149 61,159,911 11,165 114,42 1,98

159 15,691,216 892,196 61,891,491 15,166 .511,54 1,69

190 11,141,191 111,956 91,111,994 11;919 551h0 11,9/

1965 19,198,519 '991,119 5,55,520 255,65 9,59

111 16,196,15 1,142,118 66,95,199 29,618 544,18 1,99

1991, 11,1/2,110 1,111,519 68,10,529 16,914. 555199 1,96 ;40

1968 16,519,819 1,25,65 69,1,015. 11,445 51541 1,59 61

1999 , 20,159,149 1,111,108 11,929,159. 18,969, /91,81 1,94

1911 52,55,861 ; 1,09,568 12,484,918 19,551 906,14 1,59

1911 ' 24,111,159/ 1,40,95 .14,20,911' 19,959 511,56 1,69

1912 11,921,010' 1,581,466 16,151,501 20,964 911,5 1,11

1811 116,60,45 1,,112 11,191,591 21,59 141,5 1,86' (;;/'

1914 99,156,815 '; 1,109,05 81,15,990 11,448. 19995 2,11

1919 46,865,456 1,198,111 81,844,890 21,411 9121 2,10

a

Total includes resideetial, ,csercial sod industrial, steel
and highway lighting, other public

authorities, railroads aad elks, ioterdeparteetal usage,

Alaska ar6 Noon 'eludes sae 1990.

kte: 411 !Resale tees of erret

Source; Edison Electric leStitu9e,.9tatistical.leariooh of
the 5etric Utility Industry 1915,

Neu York, (deter 1916, Tele 19s,/pw 51; lee 99T,';,49, Table 912; Table

15s, 6,19, , f.

5

Table 1,12, Nreegekenas,letel
Efipi6is Et819tu her!

'
(ce1ts per it sold') ,6

Ootercial and industrial

Total

Year Residential
ultimate

Sell light hare light

and power
and power

loustowee

1991 26
2

1,
14

94 161

1919 5,41 2,41
0,65 0: 194

,9

129591r
1 1,19 0,91

21
2,28 0,99 1,99

1.
1,11

1919 2,41
.5,16 0.91. 1:69'

'1922' 2,229 2,22 9,92; 2.99

1962 2,4 222

1962 1,51 2,22

1994 2,21 2,99

:1922 2.22' 9,11 '

1966 2,22

1921 211 1,01

1922 211 2,29

2929 2,99 1,99

19'4 :2,22
01

0.96 "' 1,69

0,95 139

9191 1,99

9,99 !' 1,99

1,99 1,5

9,99 j 12;6

9, 139.

G

0.99 1,5

1971. 219. 111 105 L67.
_

'IR 1,29
1519'

19'1, 2:1 2,50 1,11. 1,966u.

1914 5,95 5.11 1,59 1191

1919h 911 .6 919 192

111 met( stela t
s di 6"Irleet 661146,

b"Large li
2 d power" data and "Small light,ard power are

not comparable
4 5 0 5 5 1 1

on ees due to diffeekesiu

clesificatit
See User's Guide, Note 5 for leeches

Alaska and
included since 1961.

Note: For further diScussiou of billing
procedures and the

e1i1125 of 5055550 referee
as a Reuse of cost, see

Ilser's,Ede, Note 1,

loss, 'Edison Electric 1[191591, Ratisti41.1e9115k
of

the t95 Utile lige 1919, bee,
October 1919; Table 95

,
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Table 7.13. Generation Total Electric Utility Industryby Year
and Type of Prime Mover Driving the-Generator

(106 kWhr),

T
di

al
,

Hydro
Percent
hydroa

Thermal

ConVentional
"Stdam

Nuclear
steam

Internal
combustion

----b- 1

1971 1,613,936 266,320 17% 1,303,465 37,899 6,252

1972b 1,747,32 272,734 16% 1,413,882 , 54,031 6,676

1973 1,856,216 271,634 15% 1,494,901 83,334 6,347J

1974c 1,866,436 300,928 16% 1,445:808 113,727 5,971

1975b, 1,916,578 299,960 16% 1,439,062 171,923 5,633

a -

.Percent generated by hydro. power.

b
Preliminary

c
Revied

Vj

Source: Edison Eldctric Institute, Statistical .Yearbook of the Electric
Utility Industry 1975, New York, October 1976, Table 16si p. 25.

L.
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Figure 7.16'. Gas Utility Industry Sales by Class of Service.

Source: American Gas Association, Historical Seatistic of the Gas
Utility'Indust7 1966-1975, Arlington, Va., :'8V,
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Tabfe 7.14. Gai Utility InduAry Sales, bypass of Service
1950-1975a
(1012 Btu)

J

Year Total Residential 'ConnnerCial IndUstrial Other

.1950 4,209.1 1383.,9 410.4 2288.7 126.1
1951 4,822.2 'J1620.5 455.9 2552.2 . 193.6
1952 5,239.2 1734.8 492.9. : 2799.0' 212.5%
1953 5,607.3 1805:3` 498.0 3037.3. 268.7
1954. 6 402.6 4 '2005.1 540:5 3309.5 249.5
1955 ,658.6 2238.7 3535.1 281;9
1956 7,254.2 2464.3 655.8 3868.7
1957 7,703.5. 2598.5 698.9 4047.6 358.5
1958 8,028.6 28/2.5 764.9, ;4076.4 374.8
"1959 8,791.8 2973.9 827.5 4563.1 427..3

1960 9,287.7 i5188.1 919.8 4709.4. 470;4.
1961 9,589.0 3321.0- 988.1 4785.6 494.3
1962 .10,234.8 3536.9 1092.9 5100.1 504.9
1963 10,766.3.. 3668.0 1136.6 ! 5438.1; 523.6.
1964 11,591:2 3869.7 1273.5 5912.0 536.0
1965 11,980.3. 3999.0. 1344.8 6146.5 490.0
1966 12,859.1 '4175.4 1462.8 I 6653.3' 567.6
1967:' '13,4138.3 43615.3 1577.6 7014.3' 531.1 .

1968 14,472,4 4552..K: 1704.9. -759501 619.7
1969 15,391.6 4820.4 8135.8 557.3
1970', 16,043..5 4923.7 2006;6 8439.2: 674.0
1971 16,685.7, \5040.1 2155.5. 8645.5 844 7
1972 17,082.1. 3141.8. 2275.7 $775.7 888.0
1973 16,479.9 4993.6 /2280.8, 8370.8

k
834.7m

1974 16.000.3 4864.8'. 2293.4- $153.2 689.0
1975 14,862.9 4991.10, 2386.8 :683%1 648.0

aIncludes data for Ha i subsequent .to-1959 and.for Alask?
subsequent.to 1960.

Source: American -Gas Association, Historical Statistics of the
Gas Utility Industry 1966-1975, Arlington, Va:',\1977,
1p. 89.

2
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Figure 7.17. Gas. Utility Iniustry C pmercial.

Sales by Quitters, 19p6- 1975.) 4
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, Figure 7,19. Gas Utility Industry total
!

Sales iy Quarters1,1966-1975. 11

Source.:. American as Association, Histiorical Stitiitics of the4aS Utility industry, 1966-1975,1
, ,
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Arlington, Va.; 1977, p. 105. o
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Table 7.15. Quarterly Gas Utility Industry Sales,/-
- by Class of SerAce, 1966-1975a

4, (1012 Btu) 4
L.

4

Year Totalb Residential Commercial

1966
1

First 4,193.3 1,879.3
Se0nd 3,049.3 9076.8' 311.4
Third 2,380.2 349.9
Fourth 3,236.3 1,038.4

1967

First 4,359.2 1,924.2
Second. 3;160.5 939.6
Third ' 2,481.7 376.5
Fourth 3,486.9 1,125.0

1968

Second 915'.0

First . 4,816.8 2,112,2
3,322.1

Third 2,666.5 . 390.7
Fourth 3,667.0 1,134.8 L

1969

First 5,061.8 2,213.3
Second 3,..98.6 977.0
Third 2,589.7 410.3
rFourth 3,931.5 1,219.8

1970

First 5,262.3 2,286.9
Second 3,808.1 1,024.3
Third 3,041.5' 420.7
Fourth 3,931.6 1,191.8,

1971

First 5,529.6 2,341:6
4,016.6Second 1,099.4

Third q 3,114.4 425.7
0-

Fourth 4,025.1 1,173.4

1972

..4411St 5,498.1 2,228.0
Second 4,012.7 1,059.7
Third 3,276.4 460.7
Fourth 4,294.9 1,393.4

1973

5,354.8First 2,264.0
Second 3,985,6' 1,091.9
Third 3,215.0 465.3
Fourth 3,924.5 1,172.4.

1974 .4

First 5,18.5 2,105.9
Second x,865.1 -'1,,055.0
Third 4.72.6 ':.3,078.0
Fourth 3,871.6 1,231.2''

19j, ..,

First 4,931.5 2,192.8
Secorid 3,520.9 lr1 1,137.7'
Third- 2;794.9 474.9
Fourth 3,615.6 1,185.6 -

624.5

155.3
371.6

655.3
335.8
170.1
416:47--------4.

740.4
339.6
183.7
441.2

804.9
380.9
203.3
489.0

867.7
423.8
.218.6

496.5.

k

922.1
470.3
239.0
524.1

91 .1
47 :6
2591!
622.1

950.7
500.D'
280,4
549.8

908.5
496.4
295.1
593.4

970.4.

536.3
301.2
579.0

,

a
Excludes liquefied petroleum sales prior to 1971.

b
Total consists of residential; commercial,,' industrial,-

:51
and "4ther."

h 1_

Source: American Gas Association, Historical Statistics
df the.Gas Utility Industry., 1966 41975,

-Arlington, Va., 1977, p. 105.
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Table 7.16. Gas. Utility Industry Sales to ReSidential
Customers, 1950-197S

a

(includes revenues, sales, and customer T\.

Year
Revenues

($103)

Average annualNumber of Average use
Aver:e1revenue,

(1012
custlimers,' ' pe customer

custom

bill,Ter

er
per 106 Btu sold'

Sales

Btu

.

).

-(1.n thousnds) ' (10° tu/customer)
.($) ' ,

($)'

`1950
1,177,070 .1383.9 22,1

672013

1951 1,334,967 1620,5 23,04..0
1952 1,456,718 1734,8 23,852 72.7
1953 1574,428 1803.3 ,24,647.0 72
1954 1,782,670 2003..1 25,398.0 78.9
1955

21007,45 2238.7 26,282.6 85,2 0,

1956
21216'500 2464.3, 27;241.0 90,5

1957 21378,138 2598.5 21141.2 92,S
1958

2,657,616 /1, . 28145 28,7866 97.7
1959 2,870,473 ' 2973.9 291529,6 400,7,
1960 01177,430 3188.1 30,417.5 104,8
1961 3,376,781 '3321.0 31,118,2 106,7
1962 306031266,AI 3536,9 31,893,0: 110.9
;963 3,27,868 3668.0 32,710,8 112.1
1964 31894,870 3869./ 33,551.2 115.3

3999.0 34,340.8 116,5

4175,4 35,141.8 118,8

4365.3 35,915.1 121.5

4552,7
36,691.1 124.1

4820,4 37,538,3 128.4

4923.7 38,097,0 129.2

5040,1 38,788.7 129,9

39,4210 130,4

'40,115.5 t 124:5\

40,626,7 0 119,6

a

Includes'data, for Hawaii subsequen to 1959 and for
Alaska subsequent to 1960. Yi

Source: American Gas Association korical Sitistics oHhe Gas Utility
Industry, 19664975,

Arlington,°.Va., 177, pp. 77, 89,
,68, and I2S.

4+,w

1965 4,029,562

1966 4,195,331

1967 c 4,382,837,

1968 4,567,307

1969 4,883,029

1970, 3,207,335

1971 .5,635,395, 0

1972'
61094,171

1973 6,246,988 .

1974, 6,899,395

1975 .. 4451484 .

I

5141.8 .

4993,6

'4864,8

4991.0 40, '503 121,9

53.15 0.85

57.94

6.07

0,82

0.84

63.88 0.87

70.19.
0.89

76.38 0,90

82.10 091

84.66

/

92,32 Q,94

97.21 047

104.46 1,00

108,51 1,02

112.98 1,02

113,16 1,02

' 116.09 '1.01

117,34 1,01
J.

119,38 1.00

122,03 1.00

124,48 1,00

130,08 1,01

130,69, 1.06

145,28 1,12

154.56 1,19

155,73 1,25

{ 169,82
a

1,42

1.69
206.24
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Table 7.17. Gas Utility Indust Sales to Commercial Customers,, 1950-1975a,

,(includes revenues, sales, and customers)

, Revenues
Year

1950 265,571

1951 294,435

1952, 321,309

, 1953 338,914

1954 377,749 q

1955 424,090

' 1956 471,258',

1957 505:678',

1958 571,2120

1959 632,665

19§0 )23,448

1961 '789,202

1962 874,366

1963 910,497

1964 998,386'

1965 1,053,647

1966. '. 1,135,352

1967 1,223;897

1968 1,315,409

1969 1,4*054

'1970 , 1,620,446

1971 1,829,309

1112 , 2,063,803

1973 2,172,460

1 1974 2,531,300

1975 '3,302,669

Sales
Number of

v(1012 plo customers

' (in thousands)

410,4

492,96

4984,

540,5

602,9

655,8

698,9

764,9

827,5

919.8

988,1

1092,9

1136,6

1273,5

1344,8

1462,8

1577,6

1704,9

1878,1

2006.6

2155.5

2275,7

224,8

2293,4

2386,8

Average annual'
Average use Average revenue

bill per
per customer

per
per 106 Btu sold

(10° Btu/customer)
customer

($)
(g)

17%4 235,9 152.68 0.65

1787.0 255.1, 164.76. 0,64

1869,0 263,7 171,91

1926.0 258,6 175.97 0:68

1990.0 271,6 189,82 0.70

2047,5 294,5 207,17 0.70

2140,3 306,4 220,21 0.72

2211,1 316.1 228,704 0.72

2286,6 334.5 249.81 0.75

2363.9 350,1 i67,64' 0,76

2458,3 374,2 284,29 0,79,

2528.9 390.7 312,07' 0,80

25973 420,7 366,1t 0,80

2639,6 430.6 344,94 0,80

2712,2 469.5 368.11 0.78

2789.7 482;1 377.69 , 0.78

2868,2 510,0 39534 0.78

2933.6 537,8' 417,20 0,78

. 3003.6 567,6 437,34

Y73;8 611.0 474.67

\0.77

0,78y

3130,9 ,640.9 517.57 30.81

3199.0 ,673,B ,571.84 0,85

3263,6 632,56 0,91

3311.4 .6844 :,652,12 , 0A5

3392,0 676.1 748.61 . 1,11

3367.21 708.9 880.83
,

1,38
r

alnclOes data bi Hawaii subsequent to 1959

urc: American Gas Assodiation, Historical.

Va., 1977, pp. 77, 89, 108, 6$, and 1

' I6,1

and'for Alaska subsequent to460.

Statistics .of the' Gas Utilit

25.

1

Industry, 1966-1975; Arlington,

I.
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ti Table 7.18. Toth Gas Utility Inhstry
Sales 1950-1975a

(includes
revenues, sales, and ustomers)

ti

Year.

Numbetof AVeragp use Average annual !Average'revenue

per customer.

(1011,,Btnicuttomer)

Revenues Sales

6(OP) (1012 Btu}
customers

(in thousands)

bill ,'per customer (per 10 Btu sold)

19SO.

1951

1952!

1953

1954 '

195S,,

1956

1957

1958

1959

1960

1961

1962

1963

1964

196S

1966

1967

1968

1969

1970

101

1,948,002

2,228,109

2,465,735

2,715,900'

3,049,243 :

3,449,699'

3,850,071

40133:55S

4,5680321

5,065,228

'5,617.,387

5,924879';

'6,444,8i60

,6,72601$

7,132,685

7,406,978

7)869;888,

8, 260, 73'

817811152

9,479,566

10,282,611

11,3,S7,392

1972 12,4 5,235

1973, 12,98:1,212

' 1974 15,242,481

1975 19,101,498

4,209,1

4,822,2

5,239.2

5,6073

6,102,6

6,658.6

7,254,2

7,703,5

8,028.6

8,791.8

9,287,7

9,589.0

10,234.8

10,766.3

( 11,591.2

11,980.3

12,859.1

13,488.3

14,472.4

15,391.6

16,043.5

16,685.7

17,082.1

s 16,479.9

16,000.3

14,862.9

24,00146

24,953.0

25,850.0

26,705,0

1 27,528,0

28,4783

29,536;6

30,476,0

'31,242.1

4,.32,06,9

33,053.8

33,830.5

34,683:4

35;551,0

36,463,3

37,337.5

38,228.4

39,076,5

39,930.0

40,854.0

41,482.1

42,24L8

42,954,8

43,711,0

44,267.3

44,554.8c

175,4

193.3 °

203,9

211,4 It

223,1

233,8

245,6

252.8

257.0

274,2

281,0

283,4

295,1

302,8

3

317.9

336,4

345,2

362,4'

376.7

386.8

3510

377,0

1

333.6

($) (s)

81,16 0,46

80,29 006.,

95,39 0.474
f01.7b

11007'

121.13

130.35

135.63

146.22

'157,96

169.95

175,08

185.82

189.22

195,61

198,38

205.86'

.211,40

219,91,

232,04

247,88

268;87

290.19

297.12

344,33

.4/8.7;

O.

0.52

0,53

'0,54

d 0.57

0:58

0,601.

0,62

0,63

0,62

0.62

0,62

0,61

0,61

.0,61

0:6624

0,68

003

0.79

0.95 ,

1,29

L

aincludes'datafor Hawaii subsequent to 1959 and f l a s k s subsequent to 1960,

cal Statist ts,of the 'Gas'Utility,Industr

and 12S.

iyA

'Source: ,American Gas Association, Hiftor

Va., 1977, pp. 77, A:108, 68

fi

1966-1970rlingt

4I
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THE ,BILLING SYSTEM FOR GAS IS NOT .NEARLY AS COMPLEX AS THAT FOR.

ELECTRICITY.'

Table 7.19. Gas Utijity Industry Pwices, by Class
of Service, 1950-4975a'''

($/106 Btu)

ResidentialYear Commercial

psd 0.46

1951 0.46
1952 0.47
1953 0.48
1954 0.50
1955- a 0.52

1956 0.53
1957 - 0.54

, 1958 0.57
1959 0.58
1960 0.60

1961 0.62
1962 0.63
1963 0.62,
1964 0.62,

'1965 0°.62

1966 0.61
1967 0.61

, 1968° .0.61

1969 0.d2
1970 0.64,/

1971 0.68
1972 0.73
1973 0.79
1974 . 0.95
1975 1.29

0.85

0.82-

0.84
0.87

' 0.89
-. 0:90

0.91

0.92

13.94

0.97
1.00

0,65

-0.64

o.ds
0.68
0.70
b.70

0.72
0.72

4
0.75
40.76

0.79

1.02 '4' 0.80
1.02 /7 0.80
1.02 , 6.80
1.01 0.78

0.78-
ti

11.00()) ).

0.78
0.78

1.00, 0.77
1.01 , 0.78
1.06 0.81

1.12 0.8'5

1.19 D -0.91
1.25 0.95
1.42 1.11
-1.69

, 1.38

a
InaludesAata for Hawaii subsequent to.1959 and,
for Alaska subsequent to'1960.

b"Tntal" incluglest"'Residential,"-"COmmercial,".
"Industrial.," and "Other."

Source: American Gas Association, Historical
Statistics of the:Gas Utility"
Industry, 1966- 19751,` Arlington, Va.,
1977, Table 73, p.125.

7 r
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1

Table 7.20. troleum Consumption by the
Residential and Commercial Sector

(1011Ittp)

. -.' 19.731 January,

-I March (

April
May
June

....-
July ,

August -

September 2

ZictOber

4

A e

November
December,
Total*

0.707
0.653
0.620
0.527
0,.S62

0.511
0.503.
0.560
0.538
0.592
0.458
0:648
7.077,

1974 ' January 0.662
February, ..'s:r ,.0.54V
March .0.5 elk,''

'
Aptil 0.530,
May 0.491 ;%

June .0.503,
July 0.,507
August .0:519
Siptember 0.513

/
October 0.589
November 0.583
December 0,628
Taal 6.688

..r

1975 January 0.627
-February 0.526
March.,,;____ '''.' 0.544 'It '

April' 0.489:,..
May 0.444 ... /'

June 0.435
I 4 July 0.463

sr, August 0.44V+ ,

September 0.484
October 0.59
November 0.503
December 4:. -13.035
Total

....

---''6.135

s '1976 . Jatt ary 0.656
Feb ry 0:5.75

Ma K i 0.571 '

..,

April 0.50
May, 0.50
June 0,48
July 0:487

November

September
October

December (3:!;

O. 7

0.5

0.7
0.62

August

., Total (6:722

0.

,R0
cd, os

e.-

z.v

1977: sz. .tanuiry

February:
March44:

.. '.1., . ,
ote: .Asphalt and'road oils are included, s perol ducts in this

table. : Por,furfher enumerafion:of.oil pet productS-, see
the Glossary..

r

So4ce: Pederal Energy Adminisfration,NcnthXy Energy Review, viashington
D.C.",',Augusf1976, p.,44; April "1977, 4): 476 July 1977, p.
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Table 1,21, Sales of Distillate Fuel 0ila,by 11R in the United altos, 1911T000'1915

bbl)

Use 1911 1912 1918 ,1911h 1918

Heating ,:822,45 S48,111 816;856 498,24 481,110

Industrial (excluding/oil company use) 80,781 60,8 61,396 64,036'

Oilcompany use 14,988 , 18,408 11,902- 18,808 18,688

Electric:utility companies 88,829 68,884 11,980 81,661

d

, 68,208

d

86;251 91,001 :, 102:28 102,949 98,191

20,989 22,125. 26,186 '24,751 26,188

log 19,8 ,17;148 18,004

166,981 ,189,055 221,420 221088 211,206

46,928 :50;186 SS,S41 48,118, 48,911

1 184 10,882 11,816 10,181., 10,096

911 824 0114,819 1,188,068 1,081,086, 1 48,861

d'

railroads

Vessels

Iiiikitary\

Onhighway diesel

Offhighway diesel

All other

tailed States, total

,Includes diesel fuel.

bRevised.

')
°includes range oil, ,1"

Table 1,22; Sales of ResidUal f e18ila by Use in the United States, 1911through 1915

(106 bbl)

Use

Heating

(excluding oil company use)

Oil.company use

Electricutility companies'

'Railroads

Vessels

Ttary

all other

Unites States, toil

1912 1918 1911b, '1918

,182,062 191;111 192,282' 172,896 18,108

186,221 112,820 182,261 143,126 112,862

8,626, 80,652 80,286 80)481

814820 435,348 809,481 418,204° 484:,988°

,1,262 ' 1,214 .1,116 888

78,121 71,982 92,118 91,082 96,618

29,211 24,622 22,892 20,4/8 19,068

6,109 s 8,886 9,028, 8,808 6,066,

888,044 928;611 1;080,111 98,216 896,21'7,

dikta for 1918 s 19,686;00Obarels of distillate 82 m11,810,004 barrel's,of distillate

fuel oil used :steamelectric plants. Aso, included,are 8,161,000 barrels of lerosine-type

'let fuel used by, efedric4itility companies, tie 1914 data includes 29,646;000 barrels of

distillate 82, 8,081;900'birrels Of distillate 44 fuel on used A steam:electric plants, and

5,110,000 barrels of ierosine-typO jet ifuel used by electreutility companies,'

,

0

Navy grade and', crudeoll, but:11,d as fuel,

Revised,

Latta for 1918 excludes 22,166,000 barrels of distillatefil'e.'011 used at SteJa'-'electric,

plant's, The l9144 data
cucludes ,26,688,000 barre1s, 5f:distillate fuel oil 'e'('"atoteam-

electric pints.

Source: U.S. Department of the. Interior, Bureau of lines, "Sales ofFuel Oil ,andlerosine

in 1918," Funeral Industry
Surtleyss, September 1916, Table 3, p.1, ';,'

Sbutet:, III Department of ibelnterior, Bureau, of Mines, "Soles of'fuel Oil and Kerosine in
,

1915,I) .1lieral 'dust Vq51 Iashington 0.C. ,
September 2,,p, 1,

6..1
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Table 7.23._ Salem of Kerosine (Excluding Jet Fuel) in the
United States, 1971 through 1975 Y

(106 ,pb1)

Use - p1972 1973 1974 ,1975
- -A.

.

Heating 70,710 66,199 61,272 49,849 45,126

All other uses. r 20,207 19,655 17,643 14;503 12/5:864

United'Stat6s, total 90,917 856,854 78,915 64,352 57,990

Source:
''''`

%ri-

U.S-:. Department of the Interior,. Bureau of Mines, " ales
of Fuel Oil and Kerosine in 1975," Mineral, Industry
Su,rvey, September 1976, Table 1, p,.74. ..,

.
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Table 7.24. Total Gas Sales of Ethane and Liquefied
PetrOleum in Liquid Form, 1950-4975a

(106 gal)

Year
o Toialb

Residential
and

commercial

r -t 4r1

7,37
4 ::, 2,00

25,5354.
6, 22,718

2,034,464
-Jb

.2,1.66,813

2,266,178
2,479,180
2,626;808

2,801,379

.,1956

1957
"1958

6,.35,763
.6,939,121.

7,462,089.

3,001,021
3,067,070
3,293,677'

1959" 8,919;161 3,934;792
1960 9,554,649 4,224,53'

1961 At' 9,797,883 4048,215 Oat

'41962'i. 10,729,394 4 712 68Z,
v190 11,570,278 5,053,15t. .

1964 12,473,,258 5,180,794
1965 12,908,899 5,345,972:

1966 ,13,594.-,.755.. 5,681,636
196'7 14,466,144 6,221,839j
1968 16,165,632 6,718,10Y8'

.19-69 18,716,376 7,656,872
18 789,162, 7,568,691

'10" 9;183; 542 -7,668,413
1972- 217,833,700 8,253,340
973 '22,199,048 74845.,991*
1974 21,538',692 7';'231,035
1975- 20,430,690 7,019,989

a
F,xcludesLiquefied Petroleum Gas for
'export or for use inga*oline pro:
ducyon, IncUcres etharie-; propane,
butane, And bUtaneL vane mixtures.

. ,

Total" in Li

ludes-:re

.

4

eSideht i al ,"4'-i:Commer

o Ultifnate consumer-
.

rterica,..:Ga:, Association,

. ,

,

HistFicd1 8t4tittics ,clf the da's
ut Induttryc,. 1960711975;

Vae, 1977,,,Table 63,.

.1 0
A.



Table 7.2

225'

Residential Heating Oil Average Selling
- Prices

Cent.s.per g4llon,
including taxes

1974

1975.

January
Febrkip.r

March
April
14ay

June
.July

.August
September
OctOber
November
December

Average..

714

31.1

-32.8
033.8
34.b
35.1
35.3.
35.2 6
331,8

6$.3

,35.6

37.9
36.9
34.7

January
February 37.0
ma,rch. 36.6
April 36.1

May 36.7
June
July
August..

September
October
November
DeCember
,Avetage

Jandary
February

A
14N11:
b .1

May'
June

.August-.. =t
Seiltemberri;,;
Octpber:c.;

November".
_
Decem

,Jantt

maAA,

37.2
.38.0

38.4
39.3
39.4

40.1
37.7

40.1

.3§.4

39.0

39.0.
3,9.3 '

39.3"

39.8
"40.2
:40.7
41.9

44.4
45.3;
45.8
45.9!.

Rederal Energy-Aeistration Monthly
energy Review, April. 1977; p. 66,.-

Ihily 1977, p.,76.' -0.

%11#

P



Table 7.26: Retail Price of Residual Fuel Oil;

July 1575 through April 1977

(dollars per barrel)

OM to 0.3% 0.31 to, 1.0% Greater than 1.

sulfur sulfur
. sulfur.

Bunker C Total

/Total
b

1975 July 11.28

' August 11.04

September 11.07

October 11.12

November 11.27

December 11.64

1976 January -I 11.63

ebruary 11.57'

Marbh. ,11.8

April 11.58

May 11..49

June 11.23

July 11.70

August 11.48

September. ,11.17

October li 11.64

November!: 12.04

December '12.'S4
0

12:86

13.22

12.94

12.98

12:96

12.87

12.39

12.78

12.81

12.34

)1.87

12.24

A2.12

12.79

-12.50

12,94

13.15

1312

1977 January 13.39 - 14.34

February 13.66 14,60

Marchp R13,75 R14,57

April 13.26 . 14.63

12.05

12.34

11.65

12.09

/2.03

11.61

11.84

a4 11.80

11.77

40

11.36

.11.36

11.46

11.55

12.1/

12.21

12.76

1-3.68 ,

114.08

R14.51

14.10.

rci

10.59

10.53

10,52. ,

10.38

10.34

11110,06

4.

10,23

10,35

10,4

10.28

9,89

10.03

10.04 ,

16.22

10,28

10,73

10.98

11.48

,12 ;32

12.74

R12.69

12.50.

V'

11.70

.11.,69

11.52

11.69

11.68

10.54

10.43

10.29

10.31

0.43'

11.27

11.32

11.09

11:13,

11,24

11,42: .15 10.97

11,35../ 10.35 11.02 f

11,52 10.27 11.15

11.43 10.35 11.12

"11.4 . 10.12 J1.02

;',.:'.10.95 10.65 1.63

11.64 10.410 70

11.04 1644 74

11.20 9.98 82

11.30 10:05 0.91

11.82 10.81 ; 1 .43

11:95 4 10,83 11.61

---12.144 .11.24, -11,94
4

t..,
,13.32 , 11.89 1.2.94

. R13.71 12.00 R13.2,2

R13.84,
.. 11.74 R13.27

41, 13,61 ' 11,75 13.02

P - Preliminiry

R- Revised

a
r , , rRefers to the price at which residual, fuel, oil is sold to.ultmate consumers suCh,as

-utility, industrial, institutional, e6mmeikial, and residential accounts.
', 44 4

i
% I

Refers to average, retail price of all No, 6 oil soldl,

0

-Refer,$ to average retail price of ell residual fuel oil sold. ,.

-.'

1 '1'

Source: Federal Energy AdMinistration, Mondly Energy Review, WaMlington,4D.C.,
July 1977, p. 79.,
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Table 7.27. The Role of Coal in .U.S. Fue,1 Catsumption,
' Selected Years - 1850-1975

Coal
Year ,consumption

(1012 Btu).

Coal consumption Coal consumption
as percent of as percent of
:Xonwoodfuel all fuel
nitonsumption consumption

1850

1860

1870

1880

219

518

1,04.8

2,04

1890 .4,062

1900. : 6,841

1910 122714

(-151.R. 15,504

1930 13,639

1940 12,535

1945 .15,972

.1947 ,15,824

-1950. 12,,913,

1957

1960 10,140

1965- 11,908

1970 12,922

;1975 13,376°,,

NA NoE available..

1mA-

100.0

99.0

95.5

90.3

90,3

85.9

81.6

6r:3

52.5

50.8

"47.9

38.0

26.8

22.8 ;''

22.3

19:2:

18,8

9.3

., 16.5

26.5

41.1

57.9

71.4

76.8

72.5

57.5

49.7

48.8

NA

36.8

NA

NA

NA

NA b

NA

--Sourde:. U.S. pepargtent urev.1 of
HisbOric41 Trends in Coal U lizatidn

--Aillid'SupplCWashington, August-1976)
Tabie.1g4'p. 374.. AV',-,

, I

2 j41",

-0 .

t



Table 7.28. Percent Breakdown of Total Coal Use by Sectora

Year Industrial Household and
Transportationcommercial .

1947 46.12 21..48
1948 43., 74 21.74
1949 44.11' 2.3.95
1950 46,13 2.56
1951 48:42 20.02
1952 47.79 20.35
1953 51..3.3

. 17.42
1954 47.67 17.18
.1955 49.62 15.12
1956 49.40, 13.86
1957 50.99-- 10.97
1958 47.46 12.05
1959 46.19 9.88
1960 46.08 9.69
1961 45.20 8.76
1962 44.36. 8.54
1963 44.37 6.82
1964 44.95 . 5.41

,s-I965 45A6 5.69
1966 43.79 5.42
1967 42.42 ,. 4.77
1968 46.48 4.18
1969 39.67 .3.51
1970 38.72 3:30
1971 35.87 3.38
1972 34.15. 3:01
197 Z2.92

. 2.23
1974 32.97 2.38.
197S '31.92 2.11

19:15
17.61
14.98
13.17
11.53
9:15
6.80
5.06
4.02
3.22
2.42
1.35
1.04

0.86
0.21
0.18
0.17
0.17
0.15
0.13
0.11
0.09
0.06
0.06
0.05
0.03
0.02
0.02

a 0.01

Ele,ctricity
generation Miscellaneou4-

13.17 0.08
16.06 0.85
16.00 0 0,86,
17.25 0.89,

. 19.18 0.85
21.80 0.90
(3.59

1.97
30.17 1.07
32.47 1.06
34.75 0.87
38.00 1.14
41.30 1.59' '

41.93 1.43-
44.16 1.67
45.42 1.50
47.27 1:36
47.90 1.58
49.05 0.03
50.64 0.02
52.69 0.01
55.25 0.01
56.76 0.00
57.91 0.00

0.00
62.72 0.00
64.84 0.00

0.00 -

65.97 0..00

-ACtual coal conSumption,bytht different sectors can be calculated
.from Table 7.2i and Table.7.28.Tpr'example,

for the :year 1975, .

household-and commercial use. was 2.11% blf.13,376 x 1012 Btu; 282.23x 1012 Btu. ,
A

Tote: F'Or additional numerical data, :see Table- 71.3
.) 4i

A
ource: U.S. :Department ofhe Interior, Bilreail bf Mines, Historical

Trends in. Coal Uti .lization and Supply, Washirigton,c
'72-.AugUst 19,A'able p.3-7.

.
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, .
THIS TABLE PROVIDES DATVA THE RECATTINE INPORTAACE;OFCOALTOI.ACH_.

-7' SECTOR. ,rOR EXAMPLE, THE 282.23
1012

BTU OF p*RGY PROVDED.BY COAL

TO THE HOUSEHOLD COMMERCIAL SECTOR IS ONLY 2i09% OF THE TOTAL'ENERGY

USED BY THAT SECTOR IN 1975.

M.

-Table 7.29. C Use as Percent of. Total Gross
Enprgy -nput.to Sector

4

Household,:an 1iectricityYear Industrial Transportation
commercial - generatiorr

Total direct
fuel use

1947 .56.92 50.17:
1948 52.88 -46467'
1949 , 49.00 ..43.94
1950 .48.23 ..38;36
1951. 46.74 33.70
1952 43'.'31 30,28
1.953 4.23 26.71
1954 38.83 21.99
1955 4&71 ,- 20.30

1956 //39.79 18.17
1957.v.,.,! 39.27 . 14.10
L95.K. : l'.., 34.61 12.54

--..,

1*: 32.26 9.98
LW(' _,, I.:. 31.92 9:66
1961 30.61' 8t73
1,962 -29.69. 7.96
1963 29.88 6.64
1964 30.32 5.47
1965 31.24 5...7

1966 '30.35 5.46
1967 28.52. 4.50
1968 26.46 .4.04
1969. 25,12. '3.29
1970' .24,49 3.05
1971 21.(12 2.87
1972 20.75 t 2.63,
1971 20.26 2.07
1974 21%34 2.26
1975 . 22.53 2.09

34.47 Ab
29.8$4.L.

23.43"":o

19.74.

16.57
11.85
8.79
5.66
4.82
3.73
2.64

1;29
0.98.
0.8010ai

0.194r.;

p.16
D.15
0.15
0.14
0.12.
0.09
0.07
0.05

,

0.62

0:02
0.01
0.01.

48,87p
50.64:111!

43.78
44.73
48.04
46.90
47.62
48.25
52.80

54175
51.15
.44

51.45
51.24 '

51.09
'52.31

S2.06

:cjp,z.44.

52.76

50..73

50.35
47'.38[fi

44.45'
42.56
42.23
43.51
112.67

47.72

st: 47.90

43.97
40,11 ',.

37.9.9

35.96
.t7S6
31.64'

'128.11

29707
28 48
26-.78

23.62
,

22.73
22.75

;2.37
1.52

21.73

21.98
,22.33

22.15 2
21;03'

20.50
19.60

19.16

18.20.

17.33_

.79

13.09 "

.18.82

Source: U.5." Department of the,Interior, Bureau of Mines, Historical
Trikds,n andoSupply4,Washington,

Art 1976, Table 111.3, p. ;

t
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-T 7.30. Consumption
a
and Representative Price- ?f Coal

Consiamption.(106 short "tons)
Period

Bituminous and lignite Anthracite

Representative price ($/short ton)`'

Bitultoils and lignite

Anthrac.Ao
f.o.b. mines

1960- 380,429 17,.600- 4169,' - NA ,

1961 374,405 , 15,900' .. 4.58 NA0
C''. 1962 387 774 14,300 4.48 NA 4.

I IC.

1963 '0 409,225 14,100 ' 4.39 ' NA
1964 431,116 14,400 4.45 NA
1965 459,164 12,900 4.44 NA ,i'it-

r966 486,266 11,400 4.54 NA..''.

1967 480,255 10,800 4.62 'INIPC
k

1968 498,830 10,160 4.67 NA
1969 507275. 8,809 ' 4.99 NA.-
1970 51&,619 8.,28 6.6 NA.
1971 49462 7,3.38 7.07. NA'

. .197'2 516,776 ', .5,915 7.66 NA
1973 ° 556,022 - 5,671/ 8.53, 9.01

'., 1974 552,709 ,/, 5,448

,.

15'.75 ,,,,

5,108
15.46

1975 ' - 556,301
17.6:519.23

;1976E'. 1 597,47 5,100 20.00 18:35

i

f.p.b.utilities

Y

7.82

8,04

7.94

8.40

8.65

S,21

7.78.

7.85'
:-

8.48

9)62

10.83

11.86

12.00

13.22. -,

22.19

32.00 ..

34.00

Includes the consumption -by electric power utilities, manUfacturing and.mining industiies,'and retail" deliveries to other consumers.
Average mine:prftlef coal .4

c
Data ofj.etail coal prices for the residential-commercial sector aresparse. venfor the industrial sector, such_datafare poo4.1y documented.d

is an abbreviation for 'free omboard! whiclOs defined as being"withou-Lcharge for delivery to and placing on board4.cariiier at a. specified point" (Webster's New. Collegiate Dictionary)..
NA .= Not available

E ='Estimatec.
I

Source:

ti

U.S.:'DepAr-;ment f the Igt rior, Bureau of
.

Mines,. Mitera// s andMaterials: A Monthly Revi '441ash. 'D.C., Jul) 1977,.,
15 and Tableo4 p.

.03
yi

2

aa
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Table 7.31: Industrial Coal Prices
,_(real 1967 dollars per.106 13'44'

1960

1961

1962

1963

1964

1965

1966

.1967

1968

1969

1970'

1971

1-.272"

19

-7.19

1975

a

o:32,

0.32

0.30

0.29

0.27

0.26

0.27

O.!6

046

0.31

0.35

0.38.

0.35

- 0.47,,1

0.55'

6

.)

Source: G. E. Liepins, Oak Ridge
National Laboratory, private
conversation with Wen S. .chern,m
Oak Ridge National Laboratory,
1977.
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The purpose of Chapter' Nis tb identify and review, some of the
j

clergy studieS that are currently available. The studies included were

chosen on a b4sis of availability, current applicability andOtAlomprehen--
L
siveness. Time limitations precluded the inclusion of allStUdies. No

lack of quality in the omitted'stUdies is implied,. The scopes and

methodologies. of the studies are briefly compared in Table 8:1 -(chrono-

logically ordered), and more detailed comparative results are given in

the following tables. Each table contains energy use figureS disaggregated

.by fuel and end use (whenever applicablOas pubiiihed by each of the

.,studies reviewed. these table are followed by more general descriptions

and analyses of the s udies.

The greatest dif iculty one encounters.in evaluating energy'

studidesPisthat, there is no established yardstick against which to

measure the/h.esults. Even the raw data, as they currently are available,

- must be mnipulated befbre they accurately reflect the true energy use

of either the residential or coimeediarsector. Thus one can only

evaluate a study in terms of the methodology.and general "reasonableness"

ofethe results. Invariably, detailed data are only available as

estimates, the reliability of which are often
%

indeterminate; It is

:generally accepted thl the more aggregated the data, the more likely

they are to'be accurate (in percentage terms). The extent to which the

lack of reliabldata is a'handicap varies with the purpose for which
P

the data)are being used. However, it'would appear that additional

sensitivity analysis and primary data gathering efforts (such as those

currently being undertaken by the Energy Information Administration,

Department of Energy) wo'ld be in order.

2
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Results for Existing Energy Studies
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Table 8

, I

Residential Sector EnergyiUst by Fuel and En Use as Given in the Stanford

Research Institute Study

Sector:4 ReSidential, Year: 1968

Electric Energy Calculated at 3413 itu/kWhr Total Energy Use.: 9.188 X 1015 Btu

(in turns of average heat rate Total Energy Use: 11.616 x 1015 Btu).

Electricity

10-(32.91)

1,810 . 91) 1, vo A 2 . 410 .3 i) l%- (2.31) 2 . 7 li-0 Ai -OA , e 0.0-0 A CYO A)

'331-40)
A

Mural Os

s0,n-(39.)1)

35 Aqv it) 0 10.710 ,,11)

,

0,61-(0,5%) 0

,

Petroleum

products

Mango
fuel oil

it \

M . 7 t,..( 27 A) Residual 32.511-45.11) 1.6 i(1.31) 0. W.( 0.0),
0.11-(0.111)

fuel oil
r 7

L.LPG

Coil 0 0

Steam

Unall'ocated

s,

4a:elating Space cooling Water heating Cooking' . Refrigeratipn Frei

/

69.51,-(51.51) 1.71.-(3.7%) 14.71-(14.91) 5.11.-(5.51) 2.8t-(6.01)° -(1.

L

ing Lighting Clothes drying Misc.
k)b c 1.31-(1.7%) 4.91-(8.81)

aCalculations indicate that the heat rats used by SRI is 9375 Btu/kWhr (for 1968),

b

Electricity use at 3413 Btu/kWhr is not given separately for refrigeration and,freezing. The implicit

figures are 2;13% for refrigeration ant0.67% for freezing.,

aEithe(sPecific fuel not used for this purpose, used in insignificant amounts, or this category not

calculated separately. '

co

Note: Figures may not add d4 to rounding.
co

L pc.

4

Source: S. H. Clark, Stanford Research'Institute, Patterns of E r Consum tion in the United

States, Office of Science and Technology,ehecutive Off ce of the President, Washington,

D.C., January 1972, Figure 7, p. .35 and Figure 24, p. (#:-7 and p. 33.

1

3



9

Table Risidentiil Sector Energy Use by Fuel or End Use as Given

in the Arthur D. Little Study

Sector:. Residential, Year: 1970

Electric Energy Calculated
at,3413 Btu/kWhL. Total Energy Use: 11.4 x1015 Btu

(at 10,000 Btu/kWhr Energy Use: 14.6,x 1015 Btu)

Electricity

l3.3%(31.1%)

Natural gas

49.0t(38.9%)

A

Energy use by end use and fuel is
not given in the ADL study '

Oil

30.5%(24, 2%)

Distillate

fuel oil

40

Residual

fuel oil

LPG

Other Coal

1,2%-5,6%)

Steam

Unallocated tN 4

1

Space heating .Space cooling' Water heating. C0ing r Refrigeration Freezing Lighting Clothes drying' Misc:

.71.1%(58.7%)' 1,4%(3.3%) IS.SV(16,S%) ' 4.0y-(4S%)

Other

7.7%-(17,0%)

SOUrce: Arthur D. Little, Inc., Federal Energy Administration, Project Independence Blueprint,

Final Task Force Re ort, Residential and,Commercial Energy Use Patterns, 1970-1990,

Vol. 1, Washington, D.C.i November 1974, Figure 1,2, p. 8 and Figure 1.3, p. 9.
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Table 8,4, 6#6niialle,ctor Energy 0sCby Fuel and End ll'le is Given in the S H. Dole,

Rand Corporatibt Study ' ,
.......

,

,Sector; Residential, Year; 1970

0

Electric Energy Calculated
at. 3413 Btu/kWhr:7. Total Energy Use: 4.01 x 101 Btu

( n terms of eergy2

EitctricitY

''iS,1%-(15.41)

Natural gas

S2.9,(40,01)

2,31 *(S.1t)

34121.71) ,

2.4%-(S.41)

94-(6.91)

4+,t,
- Distillate

fuel oil

'Petroleum

products

Fuel

oil
21.0-(16.5%) "

1.81A1.41)

21,S1-(101) 23.41-(17,1%)

Residual

fuel all

lottled gas 3A-(1,8%)
011-(0,61)

$.1%-3.91)

Coal
Coll

Cal'3,6I-Z,71)
0.21-0.21)

at I Other'

3'9%1 '9%) Obillocated

,k,

'c ,

13.12'x11015 Btu)

I.1%-(Z.4t)

'31-(2.1)

b

0,51-(0.4%)

S.St -(7it)
2.41-(5.7) 0.61-(1,4%) l,3%-(2.1)

b' b
0.31-(6.22%) 3.81-(2.91)

/

,
Spaceoheeking Spice coolie kIliter heating ' Cooking Refrigeration' Freezing Lighting Clothes drying Kist.

F

67.0-(554) 1+91-(4.61) 1P14.2h7(l4.6%) , 4,61-(5.1%)
2.44-(S.71) 1,01 -(1.71)

S.14-(5.11)
0

,

Refrilor4i6n/freozing,

3.S4t(1.11)

4a
Calculations indicate that the alerage'heat

rate used,py S. H. Dole is 10,350 Btu/kWhr (for 1970).i :
.

o

b e \Either specific fuel nolt used for this
purpose, or used in insignificant

amounts.

\

Source: S H. Dole, Rand
Corporation, Ener Ose and'Conservati in the Residential Sector:It ional Analsis, Santa Monica, Calif.,

June 1975, Table 5-1, p. m

r),
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teSidential Seitor'Energy Use by Fuel anOse:.0 41ten in thelnerdad Environmental

Analysis, :* 4u4%

Sector: ResidentialOeW 1974

4

Electric energy conversion factor 'not explicitly given, Calculations indicate that electric

energy is calculated at 5413 Btu AT'

Total Energy e: 11,148 x 101 Bp

Electricity .

18.0%

Natural gas

47,71.

Kerosine

3.3%

Fue

2o1

4 6%

LPG

6.4%

-Coal

Steam

Unallocated

Other

a 2.2% 0,9% 2.4%

0,6%

a

aEither

Note:

Space heating. Space,cooling-' Water heating

'63,6% 2,Tij . 18.4%

s eCific fuel'not.used- forthiS purpose; Used

. , .

als may Olt add due to rounding,
_

Cooking rigeration 'Freezing :Lighting Clothes drying MisC.:

5,9% N3,2% 2,3% ' 1,5% 2.4$

in insignificant aunts, or 40 category not calculated separately,.

ufce: ::Elieigy and EnvitonmentalAnalysis,AiC.,, fteruto

Fin'gl Report:Vol:ILI, Arl.ingtonjJa6.,April-19

suraption Data tase, Housepld Sector,,

Table III-7,2, p, 10:



V
Table 8.6, Commercial Sector .Energy Use by. Fuel ,and End Use as-Given in the Stanford

Research Institute

Sector: Commercial, Year: 1968,

....I Electric Energy Calculated at 3413 Btu/kWhr
Total Energy Use: 6,881 x 1015 Btu

(in terms of average heat rate Total Energy jise: 8.766 x 1015 Btu)

Petroleum

products

413%-(38.71)

Electricity
5.41-(11,61) 1.2%-(2,61) 0,11-(0.3%) 3,5I-(1,6%)15.7%-(33.8%)

Natural gas 17.6-(13.8%)
611-(4,81) l.7%- (l,3 %) b26.8%-(211)

Distillate

fuel oil

Risidual 34-(27,4t) b b ' bfuel oil

LPG

Coal 8:3t-(6,5%)

8.31-(65%)
.

Steas b

Unallocated

S.4V-(11.71)

,b,

(feedstock)

14.5%-(11.2k)

Space heating Space cooling Water heating Cooking Refrigeration Freezing Lighting
Clothes,drying

, 4isc.
6081-(41.71) 6.81-02.71) 7,4t-(7,4%)' 1.8%-(l.6%)

I -J a a
S.410-(11.7k)

19.31(22.9t)4 ''"Refrigerationffreezing

3.51,-(7,61)

a
Calculations indicated that'the heat rate used by SRI is 9375 Btu/kWhr

(for 1968).

b

Eithei specific fuel not used for this purpose used in insignificant amountg, or this category not,calculated separately.

c

Excluding feedstock.

Including feedstock.

44

4-

Source:. S. H. Clark, Stanford
R6earch Institute, Patterns of Energy.Consumption in the United States,Office of Science and Technology, Executive Office of the President, Washington, DC,,

2

'January 1972, Figure 9, p. 65 and Figure 26 p. A-10,

c4\



Table $.7. Commercial Sector Energy Use by Fuel or End Use as Given,

in the Arthur D. Little Study

'Sector:. Commercial, Year: 1970

Electtic Energy' Calculated at 3413 Btu/kWhr Total Energy Use: 3,9 x 1015 Btu

(at 10,-00 Btu/kWhr
Total Energy Ilse: 5.5 x'1015 Btua)

49 Electricity

k 31.007,3%)

Natuial gas

28.6-(17.51)

1 Distillate

(Nol,

fuel oil

Oil

34.51-(21,5%)

Residual

fuel oil

LPG ''

[

Other Coal

6.6-431)
Steam

Unallocated

I

Energy use by end use and fuel is not.given in t ADL study ( .

Space heating Space coolipg

k5.4%-(41,21) 4.4%-(83%)

Water heating Cooking Refrigeration. Freezing Lighting ,,Clothes drying 'Mix:

12.0423,11)3.81 - (6.91

Oder

a .

Estimated by author.

Sourc5 Arthur D. little, Inc., :Federal Energy Adminisiration,
Project Independence Blueprint,

Final Task Force Repor Residential and Commercial Energy Use Patterns, 100-1990,

Vol. 1,, Washington, D.C., November. 1974, Figure'1.2, p. 8 and Figure 1,3, p. 9.

tr



Table .8. Co 11111ercial Sector Energy Use by Fuel or End Use as Given in the Jack
Faucett. Associates Study

Sector: Comiercial, 1974

Electric Energy Calcuia4ed at 3413 iltuftWhr Total Energy Use: 5,41/x 1013 Btu

Li

Petroleum

products

19.8%

a

Fuel oil

0,91

Electricity

33.5%

Natural gas

41.6%

Distillate

fuel oil

5.3%

Residual

fuel oil

12.6%

---77 LPG

1.9%

Coal

2.6%

Steak'

2.4%

No

allocated!
a

Space heating Space cooling

Space Conditioning

63%

11.3%

2.1%

0%

3.9%

'0.6%

0.9%

0.31

,0.8% 2.3% 14.7%

2.3% 0% 0%

DI 0% 0%

01 01 , a 0%

0,7% 0% 0%

'0.2 %' a a

2.7%

3.91

0,5%

0.4%,

a a

,0.1% 0% 01
t

ot

11a a a
a

!,.

Water heating ,Cooking Refrigeration Freezing Lighting, Clothes drying
Misc.,

)
,

6.01 ',-3.31 2.3% a 14.1% a 1;1%

0.2%

'This item not "calculated,

Source: H. A: Kaufman etial., Jack Faucett Associates, inc. Ener ConsumConsumption in Commercial
Industries by Census Division - 1974, Final Report, Chevy Chas

, Md. March 1977,
Table 1-5, p: 23.

41
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'Table 8.9, Commercial Sector Energy Use. by. Euel and End Use as! Given in the J.1. Jackson
1 '

and W. S. Johnson, ORNL Study

'Sector: Commercial, Year: 1975

Petroleum

roducts

21.71

Other

1.5%

Electricity'

Naturargas'

223y,

Coal

Steam

Unallocated

3.41

18,0%

20.5%

1.5%

'19.8% ,

3.5% ,

a

0.4%

0,9%

1.2%

a , 22.7%

a

8.3%

1,8%

Space heating Space cooling Water heating. Cooking Refrigeration Freezing Lighting ,Clothes drying Misc.

43,4%. 21,3% 2.5%

1 I 2:11 I

---Iincluded in Misc. 10,1%

aEither specifib fuel not used for this purpose, used in insignificant
amounts, or this category included.in, "Misc.".

Nate: Totals may not add due to unding.

0

Source: .J. R, Jackson and W. S. Johnson,
Itb.FueCoimercialEneilLB2Lliii

Type,_and End Use, ORNL/CON.14,'Oat Ridge National Laboratory, Oak Ridge, Tenn., Appendix B.

d(im3(0%) AL:4



A

STANFORD RESEARCH INSTITUTE

In 1972,t.he Stanford Reseai..ch Institute ,(SRI) Published a dOcument
,

describing national energy use latterni of Energy.ConsumPtion in the

United States. -The reportrexplicitly,states thaf it is based on historical

miterial and that it.does not attempt to forecaSt future energy use nor
II r
to advise,on policy considerations.

What the repO'rt does_*tempt to do is to determine the end uses of
,,:',.. .1,

, ice .:

.

each fuel studied and the efficiencies' of these end Uses. The report.
\ .

.
,

also attempts to determine the importance of each fuel in terms of total
.

ener\gy use and also in terms of the.use growth of each fuel. Total energy
#

use is disaggregated into sectors: residential; commercial, transpoktation,

and industrial. 4
The commercial sector is actually defined by SRI in

negative terms as "those activities.iyhich are not defined as mining

manufacturing, transportation or_residential.", Since the data sources

for the SRI document do not always report in terms of these sectors, the

. SRI docUment bpenly admits that the data was deduced. Unfortunately,

the preci e deduction process is not unifOrmly documented.

Altho gh the SRI report pritharily presents data for the years 1960

and 1968, it suggests that because of relatively smooth trends in energy-

use patterns, the growth rates for the entire 1960-1971 period can be

determined fromthe'1960-1968 usage differential. The report converts

all quantities to Btu measurements, yet the conversion factors are not

explicitly presented. The kinds of estimates.available include: (1) Btu

consumption per appliance, (2) percentage of total consumption by end use

and fuel, and (3) growth rates between 1960 and 1968.

The major source of'data for the SRI report is annual consumption

data from the Bareau of Mines (BOM). Other sources include private and

3 ',,q
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governmental agencies, technical literature, trade associations nA.SRI
,'

' 4

. '1,i'

)( estimates. Sifice most-Of the'data %re est'imated,:it is import n.... though

* .

not always possible, to understand 'ille-SRI estimation procedure%
s.

4-

.f \\ .

,

.

Thesectoral use of energy by fuel is comparable to the BOM data,

EP

as shown below.' The differences between the two data sets are,At accounted

for in the SRI. report. Because .of thelack of availabje data, the can

sumption.of *fuel 'by end Use must bededuced. _Essentially, -the estimation..

r,J

procedure for the residential and commercial sectors involves a combination..

ok.the estimates of numbers of appliances in end use and the unit consumption

of fuel per appliance; the exactproceduv varies according to end use.

Qenerally,Aata on the number Of appliancesmere obtained from the 1960...

Census of "Housing,.. Datt,for the years 1961 to 1968 were obtained from

subsequent sales updateS. Each year.a percentageofdoMesticales fpom

that year was added to the previous year's total. .those units not.added

. were taken to be' replacements. (Such a -procedure is basically sound,

yet for maximum accuracy close attention must-be-given to the replacem"

rate.)

Other estimates presented are not nearly as sound, or at, least'are

not well justified. For example, with regard to commercial air conditioning,

the following,descripion appears on page 70 of the SRI report.

The estimates were developed assuming that some 40%.of
all commercial floor space.was air c9nditioned in 1960 and that
90% of the incremental floor sriaCe built after J960 was air
con4itdoned. It was also assumed that each year air conditioning
would be installed in 2% .of the nonairconditioned.floor 'Space.
The total,commercial floor space was calculated assuming an.
average of 250 square feet pet employee.

n this particular case, justifidation of the methodology laCking.
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- . 4
a

As a whole, the SRI document is useful as
/
a zouek description of

=

i

i

energy use in the UnitedSates Most of the-estimation prodedures

appear reasonable; Zither constant growth or-straight lin') approximations

can be expected to result in reasonable first-order interpolation unles-i-

there l's strong evidence to the contrary. The main aution is that the
)

numbers presented are actually estimates generated by first-Order'estimation.

/

.4

f
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.

-, Table 8.10. Combine4 Residential and.Commercial; 4,
Energy Use by Fuel, 1968.".

(101.2 Btu)

I.

I*"

-^

Ef

k..

_ -

. SRI BOM

Coal 568 529

Dry natural' gas 6,4514, 6,451

PetroleumAproducts /61581 ,6,129

-E16Ctricity '2,469a 2,467

Total 16,069 15,576

a
Electricity conversion is3412 Btu/kWhi.

k 4

Source Crump; U.S. Department
of the Interior, Bureau of >

Mines, Division of Interfuels,-
Historical Fuels and Energy
Consumption Data, 1960-1972,
UnitedStates by States and
Census Districts East of the
Mississippi, Information
Circular 8704, Washington, D.C.,
1976, Table 1; S.H. Clark,
Stanford Rtsearch,Institute,
Patterns of Energy, Consumption
in the Uniteci States,. Menlo

Park, Calif., Jahuary 1972, ,

Figures 7, 9; 24rand 26.

p



'ARTHUR Q. LITTLE, INC

,

In
;v

1974, rthur D. Little, Inc. (ADL) prepared a report for the

FederarEner y AdministrOibn
Projedt .Independence'Blueprint :.Final'"' -

,k
Task,ForceReport,,Residentlal and Conui*cialtEnGrgy Use:Patterns '-'..-"

970-1990. This-.report differs, froth the Stanfd"d.ReseitrCV1IGT,ItUtg (SIj
4

re

arcfi

id that ADL: (1) slesdzs 197 n us ; (2) forecastt.emergy-.
.

j
.detand,to 1990, a'nd (731''suggests areas to be Co sidered-in tile formulation.
of public poticy.' This reporto.deals strictly nth reSidential and

commercial energy use. Data concerning 1970 to. 10 -are discussed and

are availablfe'by: census regions as well as by U.S. to.

The report discussestledtriCal energy at the point of use, and

therefore total energy used is':umcierstated by-the amount of power plant

and distrubtion lOsses/However, these losses are accounted for in the
4' .

national summary charts (.where the conversion factoi used is 10,000

Btu/kWhr) which more accurately describe supply and demand.conditions.

Oil and gas are also subject to,transmilsion and distributiOn losses,-

but Onlyto,a small degree (as reported by ADL).

The methodolOg used t5 describe residential'and cOmmercialeneriY

use, involves a computer simulation of each sedtor-sepatately7--Fdil he

year 1970, energy us was described in 500 cells along four dimensions

including the four g Ographic, regiont, five building types, five end uses

and,five fuel types (Tatie .8,10. The estimated utit demand for .each of
%

these elements, along with the estimated penetratIcl; of.a particular fuel

in that market, was multiplied by penetration and. inventory size fo

aggregate demand. Estimated total demand from 1970 to. 11990-was com uted

c.

using projections of building inventory, unit demand, and market, "t

:penetratf69s with varying assumptions.
-

251
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. . ....., .

.
.

Fuel consumption data are take4 from Bureau of Mines (BONE) data,
, .

'.although adjlistmentsmpi:e made to divide the aggregate BOM data into

--
separate residential and commercial sectors.. 'Pther adjustments in the

. BOMdat,a i:nclude', for example; reclassifying multifamily hoising_units

1'0 k

,
frolvcOinmercial to .residential Arthur D. Little, Inc. recognizes the

.L

Ohnitionar problyms'of
10, P,

appioackireflects, a data.
.4

the:OomMercial sector, an4 their purticulai.

base designed to-litthp definitional parameters

., ,

of computer simulation. TheADL'report estimates,res4ential energy use
.:-

,to be 75% of the,tOtal residettial-commercialene gy',use,, Whereas ADL
_

reports the SRI estimate to be 62% (ior1-661i. ' Some-of this 'difference
i

,can,be attributed to.ADL'§ reallocation-of Bureau,of Mines data

-. conform to their sector classifications.'

Residential buildings inventory,data are taken-from the 1970 Census

of Housing., The' data dare.quantified. acco

size, appliance use, type af"heating syste

commercial buildings inventory, is pre§ente

a

,floor -space as derived from construction r ports fOr the years,1925
.

through 1970..-The consistency of the dat was checked against data-from

1972 Census of Retail Trade: BecauSe of data unavailability, much of

ding to structure, region,

, and type -of fuel. The

in the form of square footage

the commercial data was estimated.

*The author calculates ,the SRI,percentageto be- 58 %. Apparently Rand.
Corporation feels that the'75% figure a,s' more nearly,, correct than the per-
centage indicated by the SRI document (see footnote, page 7, ADL report).

Gang-metered apartments are allocated to the commercial sector in1-

utility records.
Yhe ifference between SRI and ADL residential data is about

2 x .101tu -:about 33% of SRI's reported commercial energy.use.

A
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Various forms of unit demand data are presente . Some o
a hp

) f these
4\4,,

253

data are deScribed on p..6 of'the ADL document:

"The unit demands published throughout this report
are weighted averagesrand.therefore should not be used as
absolutes. For.exampfe, the average unit. demand in a
single-family house in the'Northeast represents a weighted.
average that takes into account the degree -day variation.,
within the region, the building size and configuration
variations in the region, the varying efficiencies of the
heating fuels, and the number of. houses that.are either.
not heated, partially heated,or fully heated..

Unit demand figures (i.e., average annual energy
-consumption eptimates) for appliances were developed from

.

Edison Electr4ic Institute, American Gas Association; and.
"other industry data. Thegb-demands, however, were reduced

slightly in'our model to allow, for the fact that the
appliance& in service.represent both units made recently
and thqse made some years ago'; for the Most part the older',
units are smaller and consume'less energy."

A good. example of the estilliation procedures used by ADL is'the

calculation of energy used for.commercial refrigeration. ,As diScussed

in.;the.report, commercial statistics are pot collected on.a regular

basis by trade associations or manufacturers. Consequently, the assumption

was made that refrigeration capacity is directly'related to the amount

of food refrigerated.by each commercial establishment. An interview of

major food chains and manufactdiers,Of commercial refrigerators was

taken in Order to estimate refrigeration energy use per dollar sales in

a typic41 grocery store. It was assumed that restaurants' and bars use

half as much energy for'refrigeration as the typical grocery store.-- These

figures were mul plied by total 'sales data to arrive at aggregate

commercial ref geration energy use for 1970.

The report mmends policy action dependent upon 1990 population
h

projections and various fuel price scenarios. Conclusions are also based

on a ,study price elasticity. Tbe author finds that the methodology
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for the determination of price elasticity is a little ambiguous.

p. 27 of the ADL document, one reads:.

"Traditionally the effects of changes in price on demand
for a product are measured by multivariate analysis of
historical data. From such an analysis, coefficients of
elasticity may be determined, and these coefficients applied
to the anticipated changes in price and income to derive
anticipated demand. We studied extensively the work done
to date in this area and concluded that a novel approach
was warranted.

We attempted to determine the response of the sector
to changes in energy prices by analyzing in detail the costs
to the decision maker of discrete measures which would
reduce energy consumption, and the benefits, in terms of
reduced energy expenses, of these measures. 'We then
estimated the responses of the decision makers in these
two sectors to those economic relationships. Our esti-
mates of industry response were based on several hundred
interviews with builders, building owners,,arqitects, and
engineers throughout the country.

Our analysis indicates that energy demand is relatively
inelastic over the range represented by the CEQ/FEA price.
scenarios. Despite the significant po ent'al for energy
conservation in the residential and commer ial sectors,
energy demand is.subjeceto a wide variety factors and
constraints, other than energy prices, which tend to
moderate price effects."

-----

Explanation of'the low price elasticity is offered. First,

building structure is the responsibility of thebuiyer, and "his

motivation is to avoid investment in any features that increase the

first cost of the structure." Also, the homeowner, interested in

minimizing building costs, is basically. uneducated as to conservation

techniques. In existing structures, the. initial cost.of substituting

less energy-intensive,equipment may be costly. Arthur D. Little, Inc.

concludes that'fuel pricing policies will,be relatively ineffective in

bringing about conservation measures.
0
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Figures 8.1 and 8.2 depiCt energy deMand by end use and fuelseth

1970 from the ADL report. These figures are useful because they depict

both power Plant supply of electricity and point-of-energy.

.Were one'to describe succinctly the methodology used by ADL in

preparing ¢ts report, one would conclude that it consi is of separating

the data into component parts, estimating various coefficients and

factors for each of the parts, and aggregating the parts to a whole.

This process forms the basis for computer simulation. As with any

estimation procedure,4there can always be debate as to the accuracy of

the estimated paameters. Some of the, objections which might arise may

be allayed by the sensitivity analysis discussed in the Appendix sif the

ADL document. However, the scope of the analysis described therein

is severely limited,

,f/c>2.J
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Table 8,11. Categories, Studied by ADL

Residential Commercial

Building type End use Building type End use

111.1.11.41.M.M.MOIM.MMINFOIMIPM11Y111..=1=011...IWNE,

Northeast Gis 'Mobile home Space heating . Office buildings, Space heating

North Central Oil Single- family ,Air conditOning 'Retail stores Air conditioning

attachedattached,
South ,Electricity Single-family Water heating Schools Water heating

detached
and appliances

West LPG Multifamily Cooking Hospitals Refrigeration

low-rise

Cog Multifamily Lighting, nd Othera Lightin

high -rise appliances

Includes amusement, social and recreational, religious, nonhousekeeping residential, and

xs411taneous nonresidential (excluding indpstrial) buPdings,
y.','

4, A

s

Source: w A Litt4,' Inc., 4F001.14EnetgOdministion':,:Proje.dt
lade endince Blue rint,

Fi41, T 1,(Jor4, 'Re ort,41sAntiii and.CommeidaLbt 90,
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Figure 8.1, 1970 Energy Demand' by End Use.,

/
Source; Arthur D. Little, inc, Federal Energy Administration, Project Independence Blueprint, Final Task

Force Report, Residential and Commercial Enerly Use Patterns, 19701990, vol. 1, Washington, D,C,,

November 1974; p. 8.-
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Figure 1970` Energy Demand by Fuel Type.

Arthur.D. Little, Inc., Federal Energy Administration, Eroject Inds endence,Blue rine 'Final

Task FOrceleportjesidential and Commercial Energ UsePatterns, 1970 990, vol. 1,
WasEfigton, p.c.:, November 19744 p '5.
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ENERGY CONSUMPTION DATA BASE

The Energy Information Administration (previously the FEA) is

assembling a data baseodescribing U.S. energy use --the'Energy Consumption

Data. Base (ECDB). Information is disaggregated by,: (1) year:.' 1967,

1971, 1974, (2) eight sectors: household, commercial, agricultural,

transportation, mining, construction, manufacturing, and elettric

utilities, (5) fuel type: coal, coke, petroleumproductS, natural gas,

electricity, nuclear, hydr.?, and miscellaneous, (4) enkuse, and

(5) geographic area: census regions, states, and U.S. totals. The
O

household sector alseqncludes data on income level and type of structure.

Energy use data are presented in the following units of measurement':

(1) physical units, (2) Btu, and .(3) dollars: In'addition, a detailed

discussion of methodology by sector is provided:

Household Sector

The househol44ector report of the ECDB was Submitted.to FEA by
.

Energy and Environmental. Analysis; Inc: (EEAI1 in April, 1977. Derived

data are available for 1967, 1971, and 1974 by state, census region, and

U.S. total.- i'rimary sources of information are-industry reports [e.g.,

American Gas Association (AGA) and Edison Electric Institute (EEI) data],

census and other governmental reports [e.g., Bureau of Mines (BOM);

Statistical Abstract, Survey of Purchases and Ownership]; and previous

energy use studies (e.g. Staliford arch Institute and Hitiman'Associates).

Tlitgeneral methodology of the household data base involves a

description of 1970 energy use (as the -\base year) and an adjustment of

this data to obtain''1967, 1971, and 1974 estimates. The J970 base-year

data come 'primarily from.a tape, Impact of Energy Price Increases on

259
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Low Income Families, prepdred in 1975 by Mathematica, Inc. for FEA. The
.

tape includes fuel expenditures by housing type, income class, state,,

Land fuel typefor 1970. The primary source of the Mathematica data was

'a Public Use Sample of 1970 Cenps of Population and Housing.' The sa ple

was drawn purposely to overrepresent the low-income gros and smaller
aht

states. Also, the Public Use Sample covered only those renters who pay

*
their own utility bills. A multiple classification analysis was used

.1

to estimate the nonreporting households.

Three adjustmduts were made in the Mathematica data to fit

the definitional needs of the ECDB. First, Mathematica assumes that

renters who pay their utility bills use the same amount -of energy as

those who do pot. A recent Wdwest Research Institute report suggests

that apartment dwellers with'gang-meteredielectricity use 35% more

energy. The ECDB reflects adjustments.made to correct this assumption.

The ECDB'aio calls =for a_breakdown of fuel oil Into kerosine and

distillate fuel oil.` The BOM data is disaggregated into these categories

by state. Finally, consumption data are derived by applying 1970 price
2

data to 'the Mathematica expenditure data.

'Adjusting the 1970 base year data to 1967, 1971, and 1974 involved

analyzing changes in price, income, household inventory, and climate

condittpns. Price and income elasticity estimates are obtained from.

Mathematica, Inc. The formula used to convert base year consumption

totals (Q70) to the adjusted totals (Q.) by elasticity (E )1 was

Qw'
AP

= (1 +
P 70

',The price elasticities were estimated by Mathematica Inc.
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where tiolis the real price change from 1970 to year i, and P70 isrthe

ireal price in 1970. The same formula is applied to obtain income

adjustments.'

Climatological changes were used to approximate changes in fuel0
consumption for space heating. It is assumed that the elasticity of

space-heating fuel in,re/lation to.heating degree-days is 1, so that,

for example, a 20% increase in degree-days will cause an equal increase

in space-heating fuel consumption.

A change in household inventory,, size, and structure is used as

a proxy for change in energy, use. The assumption is justified because space

heating is the primary end use in the residential sector and the change

in the household inventory is a measure of the change in space-heating

requirements.

Table 8.12 is taken from the'ECDB household report and describes the

'functional .use. disaggregation prodedure. Censusreports'were-used to

evaluate the inventory of major household appliances; trade associations

and engineering standards describe unit consumption.. These two values

t.

multiplied give consumption values by fuel, income, region, and structure.

One set of results are pres4ted in Table 8.13 along with the corres-

ponding estimates from the SRI and ADL studies. The computer program, as

well as data sources and references, is presented. Estimates are made of

probable errors in the national and state data. A short distussion of data

gaps and alternative approaches Is presented.

Since the ECDB report begins with Census data as its base, presumably

the weakest links in the study are theestimation of the necessary

elasticities and the necessity to.allocate,,various energy use determinants

according to preselected distribuiions. Specifically, elasticities are

511 n.-
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111.
estimated from a" finite collection of observations and are prone to

imprecision.. Moreover, EEAI feels that the lack of available elasticities

by income class renders their work somewhat less precise than it might

otherwise have been.. With regard to-preselected-diitributions, one

example is the type of housing by income, which was keyed to the 1970

distribUtion.

Ironically, it develops that a large potential error is already

inherent in the Census aata: consumption figures reported are 15% to

SO% greater than in actuality. Page 35 of the ECDB report states,

The procedure employedy Census in gathering fuel
expenditure information-resulted in overreporting of 15 to
SO percent. The. Census information form asked the respondent
to list average monthly fuel bill for electricity, gas and
other fuels. In a recent study done by Census, it was found
that respondents tended to report their maximum fuel bill
for the year.

The result's of the Census study,show that,natutal gas
tNasoVerreported by 25'to.50 percente,TwhileeleCtricity,
waverreported45.to 30 percent/

EnergY ands Environmental Analysis, Inc. makes an ttest to quantify .

%the accumulative effect of-these various inaccuracies and gives ranges

-for the error's. This is done both'mathematically and subjectively.'

320
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Table 8.12. Variables and Sources Inflvencing'Functional
Use Breakdowns

Information Variables Sources

Usage

1. Percentage,of households

using a particular

appliance (e.g., 24%

Tinthe poor /mobile homes in

Alabama have'electric

Clothes dryers)

2. Pircentage of househOlds

by fuel used for space

heating, cooking and

water.heating

Varies by income cl4ss,

six breakddwts

1970 Current Popula-

tion Report

Varies by state 1970 Census of Housing

a. Percentage, f households Var s by region and 1967,
f

971 Consumer

using fuel for air con- inc e s, Buying Indicator, 1974

ditioning ' Survey of Purchases and

..P ,

(` Ownership

Average consumption

4 Averege amount consumed :by: ',Same.for all house-

clothes dryer, washing

Machines, TV, dishwasher,a

and Water heating,

B. Average amountdf energy

consumed in space heating

and ,air conditionidg

EEI, AGA, and engineer-

ing standards

Varies by region and A. D. Little

housing type

6. Average amount of/energy Vries by housing type EEI, AGA, and engineer-
e

consumed in lighting and ing4standards'

cooking

7,, Ayerage Amount of energy Varies bypio-breakdowns EEI, AGA

1 consumed by refrigerator, of housing types: apart-

stove menis,and mobile homes'

vs: single - family

housing

Source: Energy and .Environmental Analysis, Inc., Ener Consumption
Data Base, Household Sector, Final Report.; yo-
Arlington, Va., April 1977,
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Table 8.13.
-1

;

/
.

Comparison of ReSidential End. Use
Consumption Studies

.(1CP Bty0
,

. End Use SRI {19681 ..,ADL:(1970) ECDB (1974)

Space eatin&
,../:7,--

Water heat' .

l'

Cooking-
t

;

7 4

/ .

-Refrigeration

Air 'tondi-Ooning
,:

Tekeyision -

Clothes drying

Food freezing

9 Lighting.
,q

-$ NECa'''

Total

6,675,000,

1,736,000

637,000

692,000

427,000

352
,

000

208,000

220;000

1669,000

,11,616p000

8,146,000

1,769,000

454,000

163,000

0

, 87Q,000

11,411;000

7,052,000.-

2,038,000

651,060

357,000 6.

:295,000

170,000

d

248,000

265,000

11,108,.000-

I

allot elsewhere classified.

Sources: S. H. Clark, Sta rd Research Institute,
Patterns o En gy Consumption in the United
States, Office of Science and Technology,
Executive, Office of the President, Washington,
D.C., January 1972,E p. 6; Arthur D. Little,
Inc., Federdl Enerly Administration, Project
Independence Blueprint, Final Task Force Report,'
Residential and Commercial Energy:Use Patterns,
1970-1990, Vol. I, Washington, D.C., November 1974,
p. 8; Energy and EnvironAntal Analysis, Inc.,
Energy Consumption Data-Base, Household Sector,
Final Report, Vol. III, Arlington, Va., April
1977, Chapter7, p. 10.
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The commercial. sector report of the ECOR Was submitted by Jack Faucett.Z.

Associates, Inc. Definitional Problem's puilack of data. limit the scope

and reliability,of.the Faucett report. In_particular, the report yields

energy use data only for 1974 (in contrast to the EEAI portion'of the

,ECD8 study): Wireover, most of,thedatawere'derived by use of,various

estimated parameters.

For the, purpose of the ECOB, the following comm activities,

;,`
are 'analyzed: (I) retail trade, (2) wholesale' trade, (3) communications,

. .

(4) utilities (excluding materials input to electric generation),

(5) finance, insurance, real estate (FIRE), and serVices,(6) schools,

(7) hospitals and-nursing homes, and (8) public administration (federal,

-military, state and local) ..

The methodOlogy of this repOrt is difficult to describe because the

specific estimation technique depends on the ,c2mmercial aztivity analyzed.

For each activity,energy use Per umit.actiVity (an:energy coefficient)

is determined. These energy coefficients, in conjunction with measures

of activity, produce estimates of energy use. The energy coefficient

.

may describe a specific energy type for a specific,region, or it may

measure the total Btu per'activity.of an-entire industry; Therefore,

the energy used by'a specific commercial activity may be affectid,by
- ,

several typesfof energy coefficients.
c \ '

,

The procedure used to develop some.of the estimates for communications
, ,

. .,

utilities, wholesale trade,. vital]. trade, TIRE/serVice,and schools involves
.

emplokee space factors determined by Ide Associates of:Philadelphia,

These spaceuse factoTi (in square feet per employee), multiplied by

elployment statistios,eyield an estimate of space inventory (and,

indirectly, energy use) for each region.

3
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Some.sectors were not estimated using the space-use technique. An

'texample of this is hospitals and nursing homes. Hospital data were

divided into general and psychiatric hospitalt, and data on eleoq,icity

use per bed were calculated. These estimates, multiplied by the number

of beds, yield electricity use in each census, region.

7he methodology used to study functional use patterns of ene gy use'

is described on page 3 of-the Faucett report. FunCtional use patterns of

energy use were estimated in several industries by applying "functional

use matrices" to the estimated use, data. 'For most of the industries, these

matrices were derived from data developed in a study to evaluate-the.con-

servation potential of ASHRAE Standard 90-75 (for new building construction).

That study developed functional use patterns for four types of commercial

buildings in each of the four Census regions. The matrices used in this
,

report were based on those patterns, but were adjusted to be fuel-specific

(electricity versus fossil fuels)" and to fi the functionaluse categories

specified in the contract.

The study itself includes a discussion of the quality of the data

and the shortcomings of the methodology. As such, it -be considered

to contain a self-critique. As an example, on p. 18 of the study one

finds,the following distussion.

*Energy ConserVation in Nevi Building Design: An Impact Assessment of
ASHRAE Standard 90-75, Conservation Paper Number 43B, Federal Energy
Administration, USGPO, Washington, D.C., 1975.
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Shortcomings of Space Inventory Methodology

Space Use Factors

Most of the defects derive from the "space requiretents
per employee" factors that are used to generate the
inventory. The factors may be, biased or distorted in a
number of ways. From available information', however,
it is not possible to determine what'biases actually
elcist. Some potential sources of biases and distor-
tion are discussed below:

1. The survey data on which the space use factors
are based were obtained from pooling many
separately designed and conducted surveys from
more thah 150 city, county, state,'and other
agencies, . .

The definitions of the universe of employees and space
included in survey results are surely not uniform since.
each of the different surveys was designed to meet the
particular needs of the agency sponsoring it; and
information on these survey designs is not available.
The surveys in the pool were not the result of a grand
consistent design.

In short, the Jack Faucett report yields yet another estimate of
,

ergy use itAhe United States,, simultaneously indicates to the Ustr

the errors which may be inherent in the data (reliability indicators,

the integers 1-4, are associated with the data), and compares these

data with those of previous studies (ADL and SRI). Certain data frOm

the Jack Faucett report appear in Tables 8.14 and 1.15, and the comparative

data appear in Table 8.16.



Table 8,14 Muergy Use in the 81.!! nig Sector 11 Industry -1914

(10 Btu)

esaial

industry

611

try
Distillate 0686161

"e24"1 ka1 oil fuel oil gas "
"
"(6

Colutiutim 4446 . 168 6,031 15,410 311

OtilitiQs 14,980 118, 8,698 118,985

Wholesale trade /53,096 115,049 5,901 53,550 88,594

Ilatail trade 1,213,191 0,811 5,814 .59,595 511,969 90,191

11iE 'and services 1,064,306 459,811 /6,151 109,080. 181,0/5

.1656341s sea sasis; homes 361,191 81,115 91,885 51,581 511,119 14 5,110

ithools 831,101 161,188 108,154 105,48 110,995 1,111 64,689

\
kbli6 aii6istaltia6 119,518 41,186 918,811 525,518 6,586 18,111

,
fatal

a

1,
5,411,105 1,810,056 136,908 688,161 1,898,866 104,108 182,216

FB

'1,984

81,156

.7,894

4,188,

6161j161 53 8t/ 1,6 1661164

Source: NJ. 'Middle et 11,, Jack [tett Associates, Inc,, EuetECousuoutin in Co", nig

'Iodustries'hy Ceosus 0ivisim 1914, 5nal Meport, Chevy Chase, Md,, Match 1911,

Table 4.1, p, 14,

Table 8.15, hergy Ise io the Comercig Sector by Ceosus 0ivi oo -1914

(10 Btu)

hsidual Natural

le'etrieity
gas

C611 'Steam

New fuglaud

Middle Atlautit 188,819 16,1'12 155,151

Sot Again 188,554 101,086 110,01

'98,S88 88,488 18188 88,988 , 6,388 8,5(11) 1,656 329 452u .

,SaS'1 Sarah Central 184,169 10,180'

East South Cegral 101,884, 1,046

hest North Central .111,842 19,141

Nest South Central 180,112 565

"66111 111,121, 611

Pscdfic 262,181 8,841

1161188 States 1,810,086 286,904

19,188

1,411

19,198

11,511

9,194

61,184

881,981

131,466 )18.,45 10,511 '58135 949 524

111,500 15,085 01,16 10 850 811 I11

514 849 20,306 50,280 51,21 1,006,51

116,081 5,310 11,089 1,104 255,569

510,891 10,116 1,541 5,119 501,110

504,119 9,885 ,:313 515,64

176,167 6,999 11,611 1,883 116466

5515,091 13,111 8,166 5,681:' 119,829

1,252,060 104,1114 148,126 151,921 5,411,105

May oat sum due to rougiq,

met: 11. A, 11auflau et al., Jack Fawcett associates, foc, hug CoosucTtiou io Colonial

lodustries by Cm 0ivisioi 1914, Mimi Mepoit, She Chase, Md.; March 1911,

Table 1.2, p, 15.

210

Table 8.16, Comparison of Commercial Mud Ilse

Cousuoptin Studies

1119 Btu)

1

511d use ! S310 (1968)' 701(1910) !asp

li'atoo heating' 506,090 1,e)

coOhq 125,000' NEo 208,588

Mefrigeratioo 244,000 121,000 122,066

Space'cooditiogog 4648,000 2,556,000 5,510,151

lightiog 511,000 121,000 . 810,044

8) h

E 566,000 419,501

Total
9

5,896,000 5,884,000 5,461,619

05111 data adjusted to remove cossuoptin of asphalt and road

oil io coostructio and to ceasureuet, rather than gross,

coosqtin of electric sergy,,

bMot elsewhere classified,

,

c

Mot estimated.

Source: M. A. Maufmao Jack Fawcett

Associates, 14 hely Cosseptios in

Commercial

,

Industries by Celaus Onisios

1914, Rog Seport, Chevy Dag,

March 1911, Tables 1.52d 14, 0.19,



1 TISCHMAN RESEARCH ,CORP".

Tischman Research Corp., in conjunction with Syska and Hennessey, Inc.

haS recently completed part of a three-part study entitled Energy "j

Conservation in Existing Office Buildings,10igis study, combines a detailed

data-gathering effort with both statistical and deterministic analyses

The goal and constituent steps of part one are identified on page 1-3

. and 11-4 of the document. "Determine the physical and operational energy

related characteristics of office buildings, and energy patterns."

The steps in this first phase consist of:

1. Classification and description of the major office-
blinding inventory in New York City in terms of
building characteristics which appear to bear upon
energy consumption.

2. Selection of an appropriate sample through a
statistical analysis of the building inventory.

Obtaining pertinent data on levels ofi_energy use
for buildings in the sample and information on
physical characteristics of the buildings and their
use.

4. 'Analyzing the data and information obtained,
. categorizing and explaining differences.

S. Comparing energy consumption before and after
the crisis brought on.by the 1973 oil embargo.

,This study identifies a population of one thousand office buildings

in New York, selects a subpopulation of 436 (only 436 completed

questionnaires were returned by building Owners), and chooses a sample

of 44 (representatives of the subpopulation) to be analyzed'in depth.

Some of the energy-use data-collection is described on p. 111-6 of the

study.

For'each of the 44 buildings, electrical and,other,fuel
consumption data were collected for the 5-year study
period. The other fuel data included utility proVided
district steam, No. 2 oil, No. 4 oil, No. 6 oil and
natural' gas. The electrical, steam and gas data were

Z. 3 ?
271
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obtained from the Consolidated Edison.Company of New York
(after acquiring written permission from theiowners) based
on their records of the periodic reading of appropriate
building meters. Where tenant metering was involved it .

was impractical to obtainreleases so COnsolidated Edison
furnished the data as an aggregate of all meters in the
building. Apparent discrepancies were verified with
the owners' records. The oil data were obtAned from
the delivery records of th

te
owners, managers,.or the

oil companies. All the data obtained from the sources
other than the owner/manager of the buildings- were
compared with their'records for. accuracy where available,

Difficulties were encountered because not all meter' readings had

been taken for the same period. These difficulties were overcome by the

calculation of daily. average use'(between consecutive meter readings)

which were summed to a monthly total for each month. Other difficulties

were related to the inavailability of data. On page 111-4 of the study,

such-a case is documented.

Some of the information required in the questionnaire could
not be obtained, and although many managers responded'to
some of these questions it was felt by thil interviewers E.

their responses were based on representati've figures.they
might have been exposed to rather than on actual fact or
measurement.. Questions relating to lighting watts per
square foot and figures relating to air circulated fell
into this category.

To factor out the effect of the weather (i.e., so as not to

mistakenly`, attribute low energy usage to conservation instead of mild
4

weafAhr conditions), a weather index is calculated for each of the

. relevant years. Specifically, the formula is /w75 = 1 + .35
ddy dd7 5

dd75

0.15 e4 ud75 wheresogy = degree-days for year y and ody = cooli
ou,75

degree-days for year y,. Obviously, the indekfil normalized in terms of

1975(1w75=1).Theicalers0.35=1.0.15reprOent the *elative energy
2.

intensity of heating and cooling respectively. A simi4ar'4index is derived

r building utilization. There are some shortcomings with this particular
V,

33J
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weather normalization index and the document pints this out in the

Introduction. "Even at this early. stage, all the preceeding suggests:.

the need for a. national accepted system of normalizatioh of energy
. ,

consumption for occupancy/utilization'and weather conditions." Nevertheless,

Such work isimportant to the establishment of an accurate understanding

of energy use. One of the results derived with these normalization

factors isthat (p. III-10) "the 5-year period (1971-19753 shows a

. normalized reduction of 20 MBTU/sq. ft/yr fronr the original data ..."
0

Much of the remaining material in the study,directly describesothe

characteristics of the sample and, to a lesser degree, the subpopulation

'Some conclusions ar drama, in the rdduction.

The strongest correlation between energy consumption and
energy related attributes appears to be age, hours of
lighting, hours of perimeter heating and cooling, and types
of perimeter system. However, some buildings which evidence
some of, these high consumption attributes do not show high
overall energy consumption. For this reason, Phase II is
directed to assessift the value, impact, and feasibility
of proposed conservation meawes in the.totalcontext.

Again, with regard tothe population of buildings in New York City
. ,

(p. 111-26),

N

The approximate effect of changing selected building. parameters
on energy use is as follows: r---

Change of parameter
Energy
use

effect

Occupant densigy reduced
from 100 sq ft/person-to
'200 sq ft/pergim

'Increase outside air from
20% IT 30%

Increase, indoor summen,
,design from 75 deg F to
80.deg F

),

less than 1%

1-5%

4;p,

c.
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Change of parameter.

Energy
use

effect

Reduce night temperature
from 65 deg F to 55 deg F

Reduce night temperature .

from.65 deg F to 55 deg F
and day temperature from
70 deg F to .654eg F

Omit economizer cycle

In rease glass area from
350th -500

Reduce oof'"U" factor from

0.25 0.10

Chang lighting by one watt/
sq ft

Use double glazing

Change from constant volume_
to terminal reheat

5-10%

50%

This study has collected important information about ttie

character ics of office buildings and energy-use patterns in New York City.

4

Should th raw data on the individual buildings studiedbe available to
(

L.

qpther studies, the TisChman rep rt could form the-f-oIdation for a

better understanding of energy-use patterns in all cities in'the United

-States.

r



WASHINGTON CENTER FOR METROPOLITAN STUDIES

"A Questionnaire on Life Styles and Energy" was developed by the

Washington Cehter for Metropolitan Studies (in conjunction with Response

Analysis Corp. and for a project'by the. Federal Energy Administration).
- .

The Center surveyed 1455 households in 1973 and an additional 3149

households in1975. The results of these surveys have been encoded and

are available for public .use. Included in the types of questions askedA

are:

0

.

'1. Let"s start Wittair and water pollution.
States today, do you think that air and w
is a major problem, a minor problem or no
at all?

1 MAJOR PROBLEM,
2 MINOR PROBLEM
3 NOT A PROBLEM AT ALL
4 NO .OPINION

In the United
er pollution
a problem

35. This past winter, what was the usual temperature in your
home during the day?

DEGREES

X DON'T KNOW
4.:

36. In the winter, what was the usual temperature in your
home during the night, when people were asleep?

DEGREES

X DON'T KNOW

46. What temperature do y 'like to keep your home during
the summer?

DEGREES.

X DON'T KNOW.

85b. Just approximately how many_ miles was the car,driven between
`May 1974 and the ime you disposed of the car?'

Within the limitation of the saTple.this survey presents the

analyst with 'information which otherwise' would nOtt.bgf-5-.Vail-abl'eT "('fie.
.

sampling procedure is diScuSSed in Dawn and NewMan,.American Energy

Consumer, Ballinger'pub1ishing Co., Cambridge, Mass., 1975. Additional
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documentation appears in Response Analysis Corp., Report on Methodology,

1975 National Survey, Lifestyles anclousehofd Energy Use, Princeton,

K. J.I 1976). In particular, access-to the raw data all enable the'

researcher to determine the joint distribution of phenbmena that he

might.consider to be of potential interest. Additionally, the data

prZade for a point of departure for an analysis of sociological impacts

on energy use. One such example is the relative tolerance for positive

and negative temperature differentials(measured from the "comfort zone ").,

/ em
Auestions 35, 36, and 46 are relevadtto the establishment of these

a tolerances, (Su4 tolerances, in conjunction with data on degree-days,

cooling loads, and efficiencieS and distribution,of heating and cooling

units, would enable the researcher to better understand the significance

of 'the gradual southward shift in population).

(7)
The types of questions which should be addressed by the serious

(.<,researcher using this, data are indicated below.t

1) Are any serious inaccuracies introduced by dependence on th

interviewee's memory? (See question 85b.)-

,1

2) Does the requirement of a release of utility records by the

interviewee introdUce biases? (The multiple.utility records are part

of the data base folix.those who signed releases.)

In short, intelligent use of this data base shouldjhelp to answer

many of the questiov,puzzling,emergy analysts today.

3



RAND CORPORATION

In June 1975, The Rand Corporation published a document entitled

Energy Use and Conservation in the Residential Sector: A Regional Analysis.

The document was authored by Stephen H. Dole, and was prepared with tht

support of the National Science Foundation. The objectives of the study

are,bestr described in its summary, p. V.

This study estitates consumption of all forms of energy in the
residential sector, broken down by the major end uses, for each
of the nine census regions of the Uhited States for the base
year 1970. 'A forecasting methodology based in part on econom-
etrics then makes projections-to the year 2000. Various con-
servation measures are then considered for application in future'
years,and, finally, alternative sets of policy actions are
postOated. The region-by-region effects of these policy actions
in producing reductions in energy consumption are estimated.

The objective of this study has been to evaluate various res-
dential energy conservation policies for their effectiveness
in producing energy savings. A regional approach was adopted
to account for the possibility of significant differences among
climatic regions,

For each of the major end uses a method of estimation of fuel consump-

tion was developed: The methodologies, are generally quit complex and

cannot be given, here in their entireties. However, it should be noted that

they are clearly described and well documente4in the study. For example,

fuel COndumption for.spacevheating in each region is computed in several
3

steps.= First, five primary fuels are identi 'ed: natural gas, electricity,

fuel oil, bottled or tank gas, and coal or yIod products. Next, for. each

fuel, the energy used for space heating (in the. residential sector)is

computed. The computations for electricity and naturaII gas are the it

complex and are given below.

p.
T

AGA (res)-+ 0:22

represents total residential

(res) represents re idential

)

3 -, :-.,

277

Wh ere 42

A G A

AGA (obmm)

gas Consumption,

gas consumption as reported

a._

(1)

1



r. P,

.278

by the American Gas Association (AGA),

AGA (comm) represents commercial gas consumption as reportedly.

the AGA.

QGT S 46) .QGO

Where ,Q
GO repreients ga'S consumption for zero degree days (this,

term is to represe t the non-space heating gas requirements),

D re resents heating degree-days,

k is a coefficient.'

GH OT., GO

Where Q represents gas consumption for space heating for theGH

residential sector;

X (Btu/yr/HU)°= Q /
GH

N
GH

Where XG represents the number of households-that use gas for

space heating,
.)

N repreients the number-of households that use gas for spaceGH

heating.

(4)

X6'= XG x 0.65 x 0.8L7,0.52 X
G *

, (51

Where 'XE tepreients electriCity consumption (in Btu) per hOusehold
_lr.

for spice heating. The vefficients 0.6.5 and 0.8 arise becauie ilettric

resistance heating-is assumed to be 100% efficient, whereas gas heating is

assumed to be 65% efficient, and electrically heated houses are assumed

to incur only 80% of the heat loss that a gas- heated house.ucurs,

x NEE

3413

Were ESE represents electricity consumption (ir kWhr) for space

heating by all,household in the region studied,.

3 r,

(6)



N represents6the number of'households in the region which useEH

electricity for space heating.
.

: PEH(Btu /yr) = EE x C, 'A:

Whelle C :4' R[tF + h(l'= F)],

,

P4 represehts primary energyused for residential space heating,PEA.

,,
. , ,

R is.the inverse of'tanSmission efficiency,
a k

`t is the heatfactor associated with ihemnaLgeneration,
, ...

F is'the fraction of electricity generated by thermal means in

- the region,

'h is conversion faCtor 3413. (T4.is calculation corresponds to

method S as described in the introduction of-. Chapter I.)

Ultimately, the- energy used,for residential space heating by all
. , :' ..

.

_fuels is calculated by the submation pf-the components.

bottled or tank
gasGas ± electricity t fuel

= total energy, used for space heating.

coal or wood
products.

Similar computations are made for water heating, refrigeration and

/

-freezing, lighting,' cooking, air conditioning; and clothes drying: With

regard to air conditionihg energy requirements, a correction factor., that

7:accOunts for relative humidity,as intioducedon,page 21 of the Rand report.

COOLING DEGREE-DAYS (CDD)
k

ere.are at least two different meanings.of the term
'cool nedegree-dayt'., -One, .di used in-..the Weather'Bureau,,

one cooling Ogreeday for each degree (F) that the
mean dry-bulb temperature on a'given"day arises aboVii a'base
of 75°F. This,usage does not take relative humidity into
account; consequently, itdoes not correlate-wert-gith the,
need fOr'air conditioning.,

e meaning used herep attempts to make cooling 'degree-
nearly Proportional to,the energy consumed for air

if

11-1
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conditioning. It is taken from the Handbook of Air Condition-
ing, Heating and Ventilating,* and is based on the ASHRAE
Effective. Temperature. Basically, the cooling degree-days in
a given day (when the Discomfort Index is above 60) equals
the average Discomfort Index for the day minus 60. The
Discomfort Index (DI) is defined as:

DI a 0.55 Td + 0.2 Tdp1+ 17.5

where T
d dry-bulb temperature, °F,

T
dp

= dew point tempdrature °F.
....,----....__

iThe number of cooling degr'eiee-days in' a yearis the sum of all
the CDD on days where the DI> 60.

The results of these computations appear in Fig. 8f3. Some of the

preliminary data are in table 8.17.

The methodology for computation Of energy use 13rojections is even.

(II

.

more complex that the methodology used to determine existing energy use

patterns. 'On. p. 76 of the Rand report; one finds that "it [the meth(odologyl

computes future saturations of four major appliances (spaCe heating, water

beating, cooking, and clothes drying) according to the fuels that are used

inthem and of two electric appliances 4ith rapidly 'increasing saturations

(airconditioning, both room and-central, and houle food freeze;s)'." Involved

are "retention rates" and elasticities (between fuel price and purchases.)

*C. Strock and R. L. Koral (eds.), Handbook of Air Conditioning, Heating,.
and Ventilating, 2nd edition, Industrial Press, Inc., New York, 1965.

3 L.)
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Table 8.17., Percentage of Housing Units Using Various Fuels, 1970

Census Division
I Utility 1 Bottled Coalsty I

414c6icity Fuel oil Car and other Total

Space heating'

New England I

,

22.0 4.2 71.2 1.4 1.1
,

99.9
Middle Atlantic 41.7 2.7 49.2 1.0 5.3 99.9
last North Central 67.9 3.3 20.2 3.7 4.8 99.9
Wait North Central 63.9 2.7 18.2 12.5 2.7 100.0
South Atlantic 33.1 14.2 36.4 9.1 , 6.1 98.9
Eat South Central 48.3 ' 20.3 4.9 13.0 13.4 99.9
West $outh Central 77.9 7.0 0.4 12.5 1.9 99.7
Mountain 73.2 7.7 7.2 7.2 4.5 99.8
Pacific 1 70.4 12.9 9.3 2.8 1.8 97.2

U.S. 55.2 7.7 26.Q 6.0 4.5 99.4

Water heating

New England 31.0 21.3 41.4 4.1 0.5 98.3
Middle Atlantic 48.4 13.0 32.6 2.5 , 2.3 98.8
Last North Central 67.9 /22.8 1.6 3.9 1.8 98.0
West North Central 61.3 ' 23.4 1.0 10.4 AL', 96.5
South Atlantic 31.0 50.1 5.3 5.1 0.6 92.1
East South Central 37.0 43.5 0.1 5.4 0.5 86.5
Wait South Central 75.1 8.6 0.1 9.7 0.1 93.6
Mountain 67.7 221,3 0.4 6.0 0.5 97.5
Pacific 69.3 24'.1 0.8 2.9 , 0.3 99.4 4':c

U.S.' 55:1 '25.4 9.8 5.0 0.9 . 98.2

Cooking

Nk'tngland 40.2 48.1 1.3 9.5

.

0.5 99.6
Middle Atlantic 654_ 26.6 0.9 6.2 ' 0.5 99.7.,
East North Central 54:3 37.8 0.3 6.9 0.4 99.7
West North Central 43.3 41.7 0.3 13.9 0.5 99.7
South Atlantic 28.7 56.0 0.7 12.1 2.2 99.7
East South Central 29.2 56.5 0.2 10.7 3.1 ,99,7
West South Central '63.1 24.1 0.2 11.7 0.7 99.8
Mountain 38.2 53.1 0.1 6.5 1.7 99.6
Pacific 52.2 43.9 0.2 2.8 0.3 99.4

U.S., 49.2 40.6 0.5 8.4 1.0 99.7

Clothes drying

. I

New England 7.2 31.5 38.7
Middle Atlantic 13.3 24.1 37.4
East North Central 21.5 32.1 .:t "_,_ °_ - 53.6
West North Central .

South Atlantic
17.1
4.0

. 3347
27.0

50.8
31.Q

East South Central 3.1 30.2 33.3
West South Centfal 11.4 24.6 6.0
Mountain 6.7 35.0 41.7
PaCific 12.9 33.2 46.1

U.S. 12.4 29.4 41.8

Source: S. H. Dole, Rand Corporation, Energy Use and Conservation in the
Residential Sector: A Regional Analysis, Santa Monica, Calif.,
June 105, p. 38.
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Total U.S. primary(
energy use, 1970

x 1015 Btu

$

Residentia_ primary
energy use, 1970

t 143' x 1015 Btu

Re rigeration

& Freezing-4.-

as

Lighting

Cooking

Air

Conditioning/f

Drying

1.7% Other.

Figure 8.3. Residential Energy Use in " tie U.S
--...

Source: S. H. Dole, Rand Corporation, Energy Use and Cdhsirvation in 'the'.
Residential Sector: A Regid61 Analysis, Santa Mdhica, Calif.,
June 1975, p. VI.

9
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Ohe must study the calculations carefully in order to determine if one

agrees with the methodology.*

The typesof concluSionS offered by the.Rand study are illustrated

in Fig. 8.4 and summarized below.

Over the next 25 years the principal trends in energy usage
in the'residential sector are projected to be decreased in,
the proportion of energy used. for space heating and lighting,
and increases in the proportions used for refrigeration, air
conditioning., home. food freezing, clothes drying, and in
ather. appliances.. Space,heating continues to rank,first'in'
all regions and water heating-second, except in the West'
South Central region where it is edged' out Ili), air condition,-
ing.. This was also thetaSe in. 1970. Air conditioning is
a large-use of energy only in the South Atlantic, east
South Central, and West South Central regions; none of the
other end uses account for more than 10 percent of the total
in any region. (P. 128).

A

As in all energy studies, the results of t Stephen Dole study

are only as good as th available raw data, which ortunately are less

than completely reliab e. Nevertheless, the Dolestudy offers a thorough,
- .

well ocupented analysis of the current energy-Use patterns in the United

States aQresents some evaluation of future trends as well as the

.

efficacies 'of various conservation measures.

*On p.. 79, the rotation "44(i, 1970)" a.;Iars. It can easily be seen t
E 1970): = 1. This. latter result implies that "on the basis of rice)

. alone" the number of any appliance sold beereen 1960 and '1970 is eq
IQ the number of households-in 1970 minus the Irretentton rate" times the
number of -households in 1960. If one were to. assume that no household
-owns;Oore than one ordny particular type of appliance, it then follows . .

that the number of appliances sold equals the increment in the number of
households between 19§0 and.970-Plus, the number of households which
failed toretain their unit during that decade.

4ok
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---,,,Y,rojection. when effects of voluntary
4- conservation due to projected energy

price increases are included

Projection under assumption that
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./
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Figure 8.4. Projected U.S. Residential Primary Energy
Use and Effects of S,elec ed Conservation Policies.

'Source: S. H. Dole, Rand Corporation/ Energy Use and Conservation in
the Residential Sector: A Regional Analysis, Santa Moncia.,
Calif., June 1975, p..XVIII. ,
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J. R. JACKSON AND W. S. JOHNSON

. . -/_-
A study entitled Commercial Energy Use: A Disaggregation by Fuel,

) . t

0.

Building Type, and End Uset, by Jerry O. Jadicson and William S. Johnson of Oak

Ridge Naticlal Laboratory is to be published. As the title indicates,

the study concerns itself exclusively, with the commercial sector andwyields

: data at a level of detail that includes give end uses (space heating, water

heating, cooling, lighting, and other), four fuel t s (gas, electiieity,

oil, and other), and ten commercial subsectors ( tail and wholesale, auto

-repair d garages, finance and other office activities, warehouse activi-

ties, public administration, educational services, health services, reli-

i3gious services, hotels and motels, and m scellaneous commercial actfirities).

Detailed energy use figures are developed for the years 1965 to 1975. As

in previous studies; much of the data were estimated. The authors state,

"The surprising paucity )ofdetailed information on commercial energy use

prompted us to document our estimates and methodology in the hope that these

data Willo,rove 'useful to others concerned with energy. .consumption in the

commercial sector." Indeed, one, of the strengths of the study is the exten-

give documentation.

Once again, lack of a universally accepted definition of the com

merdial sector caukes some difficulties. For purposes of the study, the-

commercial. sector is defined by Standard Industrial Claisification(SIC)-

division.

SIC Division . 'Description

F Wholesale. trade
G Retail trade
H Finance, insurance, and real estate
I , Servkces
J Public administration

part of. E Transportation, communication) electricity,
gas and sanitary services
Social and miscellaneous

f-----

85" `)
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For gas consumption, these adjustments are dettrmined by the equation

286

Only noptransportation and nongeneration-activilips occurring
in post offices, transportation terminals, and communications.-
and utilities buildings are of interest in division E./4*Sinte
the focus,in this 'study is on energy use commercial build-
ings wit exclude asphalt and road oil consumption in the cm-

-- mercial sector and exclude transportation `energy usp related
tq the commercial sector.

40

Unfortunately,jhe primary sources do not report in terms of the

definition given above, and certain adjustmentslore deemed necessary.

gas (comm) = AGA (comm) - 0.222 AGA comm) AFF + AGA ('other ") elect.

Implicit in the above equation is th assumption that 22,2% of the AGA-
*

reported commercial gas consumption can actuallyibe attributed to gang-

meterethresidential consumption. For elehricity, the adjustments are

determined by the equation elect. (comm) = "Small light and power"

P.) - 0.04' ($.1,.& P.) + EEI ( "other ").t Again implicit is the

*AGA (comm) = erecial gas consumption as reported by-the American
,Gas Association ( GA).

AFF = gas consumption by the agricultural, forestry, and fishing sectors.

AGA ("other") = gas consumption allocated:to "other" by the AGA.
The AGA "other" category is defined by the AGA in the 1975 Gas Facts

was "service to municipalities or divisions (agencies) or state fOr

federal,governments under special contracts or agreements or-service
classifications.which are applicable only to publicauthorities using
gas for general'or institutional purposes."

elect = gas consumed by the electric industry for generation of
electricity and included in the category "other" by .the AGA.

,

tEEI ( "other ") = electricity use allocated to "other" by the Edison
Electric InStitute (EEI). The EEI "other" category is defined by the-
EEI in the Glosary of Electric Utility Terms, 1970, p. 10, to

include "electric energy su plied to, municipalities or divisions of
'.agencies of federal or stat governments (as ultimate customers) under
special contracts or agreem nts or service classification applicable
only to.public"authorities, except such "items as are includable in the
other EEI classifications (sales'for resale,Istreet and highWay lighting,
etc.)",
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fact that about 4 %.'of the S.L.& P. consumption can actually be AttribUted
J,

to the residential sector. What,has got been taken into account- is 'the

fact that some industriif users are classified as S.L. & P. and some cod'

Mercial
1

users are classified as "Large_light 640-power". For Jackson and

Johnson's eliectric accounting scheme to be accurate, these two biases

1, 1

must cancel.
7

For petroleum, the. equation becomes pet (comm) ,= all resid,-

ual oil used for\7ace heating + 0 35 distillate. Fjor coal, t. scarcity

of available data results in an even lessprecise estimate. The estimate

is given as coal (comm) = 038 coal (residential and commercial). The

factor 0.38 '.is the approximate action of combined residential-coMinercial

energy use by the commercial sector.

Some interesting inferences are made in Jackson and Johbson's study.

They state "since the only'significant'endhuse for the fossil fuels is in

silky heating, we can interpret shifts in these fuels as shifts in space,

heating preferences.'! A similar inferenoe is made fore
(

electricity use. ,

"Since very little electricity is used for space heating,, the tremendous

growth of electric energy use can be attributed, to increased air. condi-

,-
tioning penetration, increased lighting ards, and increased use of

electromechanical equipment (i.e., of ice machines, computers, etc:,)

the commercial sector."

As previously mentioned, -the ethodology, is well' documented (though

always easy to follow). For ex- ple, as part of the determination of

the stock of coimercial -floor space by year and type, the following obser-.

Vations' and calcuIdtions are mad . <Data from Business Building Statistics

_(BBS) indicate that in 1969 the rates of retail garage and,yarehouse

space (R) to office (floor space (F). i; 1.838, that is, R = 1.838 F. Business
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Building Statistics reports that 50.55% of all office buildings and 71.35%

of retail, garage and warehouse floor space standing in 1969 were added to

the stock ip the prdvious twenty years. .The BBS study also reports that

26.4% of the 1909 stock of office buildings and 13.4% of retail buildings

were added before 1925. The stock decay is assumedlto be represented by

the exponential decay rate correspdnding to a building half-lifd of 45 years

(as repot'ell by the National Bureau of Standards). F. iii/J Dodge data

indicate that the additions between 1950 and 1969 totaled 5,903)c 106 ft2.

The equations which determine the 1924 stock are

0.7135R + 0,5055F = 5903.3 x 106 ft2 (1)

) 4 R = 1.838F (2)

DCS24 = (0.264F t 0.134R) exp f(1.53)(1969-1924)] (3)

These three equations yield DCS24 = 3314 X,106 ft2. Table 8.20
.

displays the results of the more-detailed estimates of floor space by year

and type of commercial subsector.

The study proceeds to 'develop energy use indexes (EUI) in terms

Of to /ft2 for each of the commercial subsectors studied: The calculations:

rely on data published by A. D. Little, Hittman Associates, Rand Corporation,

SRI, and Westinghol4t. Some discussion of the results and caparison with.

the results of the Jack Faucett Study is included (see TAbld 8,19).. .The

Jackson-Johnson study concludeS'with an analysis of some results. "The

effect of climate on national aggregate energy use appear to be less than

one might suspect ... Several conclusiong can be drawn ... First, the

national heating degree days do not display much temporal variation. The

coldest year represents only. 8% more heating degree days than'the warmest

year in our seven-year sample In fact, the simple correlation
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coefficient between national heating degree-days and oil space heating EUI

'Ingests no:significant relationship between the two variables."

3. 4
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Table 8.18 Commercial Energy Use by Fuel Type,
1950 through 1975

(1015 Btu)

Year Electriitya Gas Oil Other
b,

Total

1950 MO 0.40 v 0.93 1:14 3.37

1955 1.32 0.61 1,22 0J1 3.0

1960 , 1.43 -0.99 1..64 0.47 Ae.53

1965 2.43 1.42 1.96 0.43 6.04

1970 3.83 1.72 2.25 0.43 8.28

1971 4.11 1.98 2.12 0.43 8.64

1972 4.46 2.05 2.32 0.45 9.28

1973 4.71 2.03 2;44 0.41 9.45

1974 .4.'73 2.01 2.06' 0.39 9.19,1 '-

1975 5.04 2.05 1.92 0.37 9.38

aElectricity is reported in terms of primary energy;
that is; losses in genetation, transmission and
distribution are included. The conversion factor
varies for the years.Presehted in-the table' from
11,300 to 11,500 Btu/kWhr, For conversion to
SI units, 1 tu *.= 1,055 joules.

b
Includes coal and liquid gases.

Source: J. R., Jackson and W. S. Johnson, Commercial
Energy Use: A Disaggregation_by Fuel,
Building Type, and End Use, Oak Ridge
National Laboratory, Oak Ridge, Tenn. (to
be published).

34
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K.

Table 8.19. ,Comparison of Faucett and ,0 NL EUI
(Btu/ft2)a

O

Building type

Office Hospitals Educational Hotel-motel

qaucett , 306,327 302,627 1,30,314 225,000

ORNL 274,574 347,883 '167,974 291,918

Difference, %. 12 13 22 23

a
4yORNL EUI aro-,converted from primary energy to point-of-use to
be consistent with Faucett,estimates.

Source: J: R. Jackson and W. S. Johnson, Commercial\ Energy
Use-: 'A Disaggregation by Fuel, B lding Type, and
End Use, Oak Ridge National Labor&try, Oak Ridge,.
Tenn. (to be published).

re,



GENERAL ELECTRIC COMPANY

,
In October 1977, the General Electiic CuippanY complefed.the

preliminary draft of Commercial Ener :Consum tibn DataBaseDevelo men't,

, .;

.1'.:.,Pioect, One' Of the objectives of'the \Studrwas to6obtain "a base inven...1

,... '',,..

noel, Da

:.,,, 'tory'of CommerCial buildings" bY building tipa (lised in Table 8.21) and

Year Commercial Office wholesRetell-ale Garage Warehouse Educational Public Hospital Relig,ious' iotel,: Misc.

106 ft2

menial ° ': ::by'busineas economic
area., Thell:S. DePartOnt O'Commerce has compiled

1935 3,966

1925 3,444

1930 4,013

2,136 173 531

2,312 321 599

494

450 , . 782 7,640

501

888839 88::::-. il\-:

." : statistics bibuilding additiOns4by Six UajOi building types) forthe/

,,,

, \ ' , /

2,1824 384 608

1940 4,101
4117 I 647 652 , 1,071 9,114.

Jeats 1925 through. 1954. The f.' W. Dodge,statistici are available
for

502 .

1945 4,281
2,400 14811.,,, 732 550964, ' 1,498 9,957

1960 6,318

ti

1951 5,275

1950 4,731

/
2,683 . 511 868

43,359 585 1,028

4,203 120 " 1,115

,

79972 f ,
22:34698 . 1135:C817011a

1,681 11,1231

195,to 1976 and yield building additionS:bylifteen
different building,. '

. ,

1965 1,767 '2,851 3,163, 375 1,381 f,049 878 1,413 1,185 1,273 2,650 20,269' ' ' types, Together with eatimates Of, the ofiginal1924
stock, and removal

1946 8,139 2,957 3,328' 404 1953 5,258 899 1,462 1,221 1,213
a , , ,

1967

1968

8,489 3,037 - 3,496 433 ,
1526 5,961 928 1,516 1,254 1,313, ii 22221123,1

i; !,-rat'es, these Oepartment, of Commerce and bodge statistics aie sufficient

1969 '0404 3,313 , 3,891

8,910 3,164 3,676 466 1,605 56:68, ' :g 11:561448 11',,r046 11::

51 1,700 ,

1970 9,849 3,452 4,084

554

531 1,184 5,95 . 1,002- 1,705 1,324 1,369 3,000 114,152:

1,869 6,126 1,034 1,771 1,339 11:747067 33:017315 2255:V963i4: (,',''.

!to estimate the existing 1975.U,'.5. aggregate
stock; the

, . , I,.
, .

1973

1974

1172

1971

14491 3,940 4,831

12,009 4,088 5,088 609

10,868 3,769

10,314 3,614 4,278

4,535

601

583 ' 1,981 6;239

2,114 6,779
111°6002 11,98 004° 1,335726 1,425 3,225 2643 .;

, .'
'

Original 1924 stock in six different `Ways, then, their base figure

2,224 6,766 11:113648 ,12,,;6120 :21:348085 1,445' 3,311 ,76

,7311258

1975 12,321 , 4,180 5,141 , 618 2,291 6,564 .:an average of certain of these estimates. The annual removal rate was

,

"',',estimated to.he 1,01 for commercial buildings and 0.9Vfor religioui''

, . . .

..,

."Table:84. Floor Space Estimates by Type of Commercial Subseciora

Total'floor space figures prig to 1960 do not include hotel-izotel floor space.

source: J. R. Jackson and W. S. Jackson, Commercial Energy OSe: Alisaggregation by Pael, Building

4 Type, aid End Use, Oak Ridge National Laboratoty, Oak Ridge, Tenn (to be published).

edatational and hdsPitaNuildings (these:estimates
were basedon Bulletin' 'A'

,. , .,
,

,'F, islCed by the U.S. TreasUry. Department',
In the prpciss of developihg,

,.
.

. .

,

' (

,.".,,,kheir tib.ieries inventory of commercial floor area G.E. tookinto

',':aCcoUnt the time lag between. the appearance
of a, new in the Dodge

,
.

,

statistics and the actual date of completion of the building (sumMarned

on pp; IV72 Ind IV1 of,the.G.E. report),
The G,E,-istimates:foi cOsmer2

,
.

cial ,floor area Inventorifor 1975.oppear
in Table 8:11.

.t.

, The regional inventory ofqloor space for 1,975 was determineciby
,

allocating4etotal U.S,inventory for'197I to'the regions and' tibn

. .
.

'adding regional construc.' n additions .fori1971 - 1974, as reported' in

,
t7the F. W. Dodge statistics (such regional statistics are not available

\
'prior to 1971).. Two methods were used in making the regional allocations,

H293
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GENERALELECTRIC COMPANY

In October 1977, the General Electric Cqmpany (G.E.) complefid the
,

preliminary draft of Commercial Energy,Consumptibn Data Sase.Develofment
.

-

Tio4ect, Ore of, the objeceives of'theStudy'was.to,obtain "a base inven.'-'
,

!--

tory'of commercial buildings" by building type (lisbd in Table 8:21) and

*- :by business economic area. The U.S. DepartAnt ofsCommerde has compiled, .

t- . . 4.

, e statistics of, building additions r(by Six majOf building types) for the

years 1925 through: 1954. The F. W. DodgestatisticS are available for.- -
,

;,i-, .- 0 .4. .
1955.to 1976 and yield building additions:by'fifteen 'different building,

t,

''typ
.,, .

es. Together with estimates of,the ofiginal-1924 stock, and removal '';
. _ . .... ..

- , -

:--rates, these ,Department of Commerce and Dodge statistics te.sufficient

stick GE. estimated the
V.

4J$ .

' original 1924 stock in six differenOvays, then. Usedas t ieir base figure

;an average of certain of these estimates; The annual removal rate was

',destiniated to .be 1.0% for commercial buildings. and 0.9% for religioui,
Via.

6' ,' , . .
- -

edatational and hdsPital'builaipgs (these estimates were based Bullet4:n- A-

.

: F issued -by the U.S Treasury Department In the prpcess of developihg,
1

.

.;their time series inventory of commercial floor area, G.E.took into
' ,,

-
"t 4 *t1.. .1

account= 444 ccount the-time lag between the appearance of a,newbuilding in the Dodge
.1 ..

. . . , .. . .

building,stafistics and the actual date of completion of the (sumMarized , .
-

-
on pp. IV -2 'and IV-3 of the. G. E. report) . The G. E. estimates for -comraer=

. . ,

. dial <floor area inventoryfor 1975 aplieai in Table 8-.21.
,,' 0

The regional inventory, of floor space for 197.5 was determined .by

,allocating.tlie total U.S. :inventory for' 197,1 to the regiops andthen

adding tregional construct, n additionsfor,1971 1974, as reported
,

in

the F. W. Dodge statisti (such regional statistics are not available.

\\. prior to 1971): Two methods were used in Making the regional allocations.
SR,. .
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, /tred
Method 2./onsists of allocating floor space in direct proportion to the

average of 1962.and 1970 relevant busineSs earnings. For eXample; store

sq.ft. (BEA, 1971) = WHOLESALE AND RETAIL TRADE EARNINGS (BEA, AVERAGE /I

1962 AND 1970). Method 2 consists of a time,series regressiorijOr 1960

1973, and can be expressed as a linear function, sq.ft.
'4population P+Al

. d011arS4 relevant business earnings
. = MS, pOpulation-

. /
In the' process of conducting its study, G.E. resear'ched the data

available through the'Bdilding Owners and Manager§ Association (BOMA).

---:-.,
4975'BOMAmptaj0405,wasdpriyed from a relatively small sample of

-_.v.-,,a, -,. ...
. .,,-'

-,),--

2i' o fice buildings (the datdbase actually used data from 640

I '. -/

bpildings from the larger sample). Selected statistics from the BOMA

data?base are published in t1),0...E..report. G.E. has also attempted to,

explain energy use in buildings of the BOMA sample through regression

analysis using age, number of occupied square feet, the ratio of total

. square feet to height, cooling degree-days, andTsheati4 degree-days as

independent.variables. Additional analytical study involved testing-some

T
of the energy use simulation models (ECUBE, TRANEfAXCESS) against actual

K

building energy use for certain selected buildings.

Certain additional cOmparative.data derived from Jack Faucett
i

0.

,
. .

, Associates, Tishman-Syska andHennessy, Inc., CFES estimates generated

by R. R. McMahan, Jr. in Initial Steps Toward Modeling ElectTticity Consump-.
\ ,

tion in the Commercial. Sector, May j975, Washington, D.C., CFES, and the

Rand Corporation..are presented.

In short, the G.E. study is difficult to describe because it contains

not only estimates of f1Oor space actually calculated by G.E.'but also

data from various previous energy studies and simulation aodels, At times

3
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the documentatio is sparse; but as a whole, the study is an interesting

-introdUction t understanding energy use in the commercial sector

ES

3 S3



Jable 8:21. Total Inentory by Major Building4Category. in Millions Of
Square Feet!, 1975

Major Building Categories
1924 1975 . Growth

(assumed) (estimated) 1956-1975

1, St re'and other mercantile bldgs.

2. War houses (excl, mfr, owned)

771

416

'4547.

2578

3. Office and bank buildings 539 3158

4 Commercial garages and service stations 164 946

5, School and collegeclassroom bdildings 872 4948

6. Laboratories (eicl mfr. owned) 61 346 '

7. Libraries; museums, etc. 67 380

8. Total hosp. &
;1 l

other' \ th treat, bldgs. 310 1806

9. Government administration buildings 625

10, , Other goyernment service building's 91 473

11. Houses` of worship 115 655

12. Other religious, buildings
115 574

13. Total amusement, social & recreat bldgs. 340 1451

14. Total miscellaneous nonres. bldgs. 240 1284

(S. Non-housekeeping residential bldgs.

(hotels and motels) 340' 1909

Total 4560 25,468

I

5,1%

6.1%

4,9%

5,21,

3,9%

3.9%

3.9%

3.8%

4,0%

3,9%

.4.0%

3.3%

3,4%

3:6%

4.6%

, E. HiRSTAND J. 'JACKSON

"Historical PatternsPatterns of Residential and Co eicial Energy Uses" by.

Eric Hirst and Jerry Jackson (Energy 2(i), June 1977) I's a review of data

and trends concerning buildings energy use by fuel for the residential`

and commercial sectors. Data are presented for the years 1950 to 1975

and, for the purpose of analysis, a definite distinction is made between

pre-embargo and post-embargo consumption and fuel pricing patterns. No

explicit modeling is presented and'no projections of energy'use are made.,

A minimal amount of data4nanipulation is performed in the disaggregation

4 process and hypotheses,and reference sources underlying'thOse manipulations

are well documented. Not so explicit is the relationship of energy use

to the explanatory variables such sipopulation, per capita income, fuel

1,

;otrtCe; Generpl Electric Company, Marketing and Business Service's, Commercial Energy

Consuiption Data Base Development Project, Commercial ;Buildings Inventory,

Bridgeport, Coon,, October p, 1977, pi, 10 -5.

35ti

4:590

prices, and commercial floor space.

The paper begins with a presentation of fuel use in residential

and commercial buildings as documented by the Bureau of Mines (available

as a combined household/commercial sector only). A simple method of

disaggregation yields energy use for both sectors individuallA The

disaggregation by Hirst-Jackson of the Bureau of Hines data is

particularly important because it raises issues of data discrepancies

and definitional.inconsistencies. For example, Hirst and JaCkson

indi'cate that,

uildin fuel-use data should not include asphalt and

ad oil as a raw material; they are 'included by the

Bu eau of Mines in the houselbld/commetcial sector data.

2. Residential energy use is understated each year because

gang-metered multifamily units are often classified as

"commercial" by utilities. The adjustments made, in .

the Hirst-Jackson paper are and 22% for electricity

and gas, respectively (percentages taken from Jack

Faucett Associates, National Energy Accounts" Energy

Flows in the U.S., 1947- 1972). That is, the residential ,

0

3
297'
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xlse of electricity is determindd to be 104% of the
figute cited by-the Edison. Electric Institute. -MS°
the,,residenttil use of gas is computed as residential
gas use plus 22% of commercial gas use, as reported
by the American Gas Association.

3. The distinction between primary energy use and distr4r,,,
buted energy use is not always made, although this_isv
an importanttdistinction for electricity use data.

The buildings studied in this report are defined (p. 4) as:

The 'residential 'sector: "those structures (single-
family units, apartments, trailers) occupied by households."

The commercial sector: "those structures (e.g., officebuildings, schools, hoSpitals, stofts) that house the service
sectors of our,economy (e.k., retail and wholesale trade,
government enterprises, health services)."

The section detailing household energy use includes a chart of

residentialNmergy use-by fuel and end Usg,for 1973 (Figure 8.5). These

-data are derived from a combination of the following:

1. Household ownershiof fuel-using equipment (frbin the
1970 Census of Housing, the.Annual Housing Survey and
Merchandising Week),

,

4
2: Energy Useper householdfor each type of equipment

t
(from a 1975 Stephen Dole/Rand Corporation report),

3. "Control totals" (historiical residential fuel cOn-
sumption by fuel typp film the Edison Electric.
Instit9te, the American Gas Association, and the
Bureau of Mines).

(Lditiona1Iy, a graph showing retail fuelprices in constant (1967f

dollars'is included, as is a short analysis of household expendituies
. .

for energy (that is, expenditures for energy as a percentage of

Personal Consumption Expenditures). Thesp expenditure figures show

a sharp increase in prices and expenditures in recent years.,

Commercial sector energy intensiveness and energy use is expressed,

in three ways. Energy intensiveness (EU is defined as the ratio of

A

3_
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commercial energy use tcyttl# "service" portion of Gross National Product.

Secondly, .El is expressed'as a ratio of commercial energy use tocommercial,
0

building-floor space (floor space.data:is taken from Westinghouse Research

Laboratories, Assessing the Potential for Optimal. Off-Peak Power).

Finally, energy use is represented in terms of fuel expenditures [in

current dollars, constant (1967) dollars, and as a percentage of GNP].

I

A

The Hirst-J50ponpaper summarizes, with Table 8.22.

Table 8.22. Comparison of Energy Use
Trends and Determinants

Average annuaLgrowth'rate (1)

1950 -1975

Population'

Households

Personal inobme

Services GNP

Average fuel price .1/4

Commercial floor

Energy use

Electricity
Gas
Oil

Tota

space

1.4

2.0

3.7

0.8

4.6

Re's

7.3

5.4
2.3 .

3.4,.

a
Av age
tial and

6
dollars)
fuel.

, Source: E.

, 6f ^ e idpn

Ene 2', No::

price is,
erdiAi ex
sid ntial

nd J.

1972c-1975,

0.,§k

2.2

0.9

2.7

7.8

2.4

Com Res. Com

7.1 4.3 4.2

6.8 -0.9 -0.1.

2.9 -5:2 --7.8

4.4 -0.8 0.0

ned as the ratio of residen-
ditures,on fuels (in constant
and commercial consumptionlof

k

0

-Jackson, "Historical Patterns
CommeTcial.-Energy UseS,'!,

1977), p.439.

.V
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Other conclusions-of the research include:

Gil. Household energy use ,is approximately twice commercial
sector energy use, although commercial energy is
_growing at a faster rate than household energy use.

1 a
4

Househ94d energy use over the historical 'period (1950
L975} can be explaiheai asa function of population,
household size, income, and fuel prices: *

.

3. Commercial energy use .over the historical period ip.n
b'e explained as a function of population, fuel prices,
commercial output, and building floor space per dollar
of output activity.*

4. both sectorsrexperienced a relativeuincrease in the
use of electricity and gas, arid decrea$e of oil, coal,
and liquefied gas over the historical time period.

The Hirst-Jackson paper contributes to the analysis of residential

and commercial buildings energy use in that it identifies selected data

sources, and corrects or'explains data di§crepancieS s. The study.was-

a first-cut effort of an o oing.ProjeCt at the Oak Ridge National

Laboratory. Further investigation includes research of ;Mate- level

data (as opposed to national) and a'More accurate description of

commercial activity (J. Jackson,.SYCTIn, J. Cope,. and W. S. Johnson;

The Commercial Demand foxsEnergy: A Disaggregation Approach, ORNL/CON-15,

March 1978)

f.

1-

"'Although the Hirst-Jackson paper imtlies a'functiondYrelationship
between energy use apd the expldnat ry variables, no explicit functional
form is given.

z
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NOTF 1,.

Average price iS.given only as an aggregate convenience. The

actual price for'electricity varies regionally and by type of supplier,

i.e. public or private. The Federal Power. Commission reports its data

in terms'of public or private, and, acco rding totheir figureS, privately

owne4tilities have historically chargolliter-rates than publicly

owned utilities priVately-buned pOrtiOn of the industry has been

,A76-778% by generation and 81-83% by sales.- An' appropriately weight4d

average of private and public industry rates seems to be sistent

with total electric industry figUreS-.(see data becow).

With the increase in fossil fuel costs and the recent Shortage of

1/4...-

hydroelectric power in the West, electric utilities have tended to use
4

..

an increasingly complicated billing system (especially 5o40:larger
i ` e

'customers). Someof the features of the new billing system are time--
:

of -day.pricint, -peaRtemand prying, ruei adjustment costs, and

differential rate structuresopled-to-usage.. An appropriate

system is, thought to resultinTlevelized (and possiblyreduced) demand. -*

f. Fgr furtheetails on billing, see Edison Electric. InstituteEdison

Electric 1-nstitute4RateBoOk, New York; 1970,'

O

405

l

-Preceding rage blink
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Table IJ.G.1. Average Revenue Per kWhr Sold to the Residential
Sector41;y Privately &fled Utilities

Source:

Year Cents

1962 2.56.

1963 2.52

1964 2.45

1965 2.40

1966 2.34

1967 2.31

1968 = e 2.25

Edison Electric Institute, Statistical' Yearbook of the
Electric Utility Industry for 1975, No. 43,,New York, 1976,
Table 47s,_p. 54.

Figure U.G.1. Average Revenue Per kWhr So 'to he
Residential Sector by Publicly Owned Utilities

°

ours-- --- .', Revenue

,
..._

Per Kilowatt-

,-- _ -r

1962 1963 1964 1966 1967 : 1968

Source: Federal Power Commission', Office of Accounting and Finanoe
Statistics of Publicly Owned Electric Utilities inlithe
United;States: 1968, FPC S-200t Washington, D.C., 1968,

.p. XX.

la:

66.

4
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Source:

Table U..3.
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Table U.G.2. Percent of Privately.Owned
Utilities by Generations r

Year
trivateir
-mmed

)966'.

1947

1968

1969

1970

1971

1972

1973

1974

1975

77.0

76.S

76.7

74. '

.77.4

7714
'

77.6-
f

'78;1

77.3 .

,77.S

it

aRrsvised 1973 to separate Power
DistrictgeNd State.Projotts

°Erci!Mnicipals and Cooperatives.

Federal Power Coamdssion Office of Accounting and Finance,
Statistics of Privately Owned Electric,Utilities in the
United States: 1975, FPC 5 -260, Washington, 1975, p. 7.

4

Total Electric Salesto all Sectors by Privately
.owned Electric Utilities d'e

Year .106 kWhr

1962

r'''") 1963

1964r

1965

.1966

1968

Source: Edison E
Effect >c

Ta416. 20s,

621,040
\
665,808

717,951'

770,804

840,093

890,755- 4

984,542
4.

tric Institute; Statistical Yearbook of the
Utility Industry. for1975,.Np.43, New Yoi-k,'1976,4

,

Total Electi4 Sales .0 all. Sectors by the Total'.
Electric ttility I ustry

Table U.G.

Year

1962

'/90-

1964.

1965'.

1966

.1962

1968

. _

Soutce& adis n E1 ec ric Institute, Statratical Yearbook ok the.
Electric U 1ity ihdialStrt.for.075, No. 43, New YcIrk;

)Tablel9s, p. 3 .

06 kWhr

-771.,749

832,7.96

-894,609

977,113

042,158

1,111,373,

1;206,606`.
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. ' .. ,, , ' "-*..: -..
Although the purpos Aof the document ,HiStoxical Trends or Electricity

.
. ,... .

Sales by, Sectoz, RegiOn and state', 1951-1974- ,is not primari

the cliakes in classification:between small light ;and pcaitt,
; ,..,' t...,:,,,, : .4

N '

...,:3,,,.4 0 ( .p o wt * ,' such_reclasSification can be'' inferred froth
,

. , -

;- v14 ' .
iipt0 erft 0 cti. For e,,xample, the jump -upwards' in the .962 Idaho

and poivea1 es and the corresponding jump downwards., in the

to identify

and large "2'

tl; e!f char

1.arge`-light
_ .

small light;.

and pOwer impli,es reel ss)rh.cation.,

4

12000 .

. 1. '11000'*
7:

10000
",

'8099'7; -

7000 4
,

: A...
CD.6000 '

-.1

ri
6

c;'

TOTAL:

5000

,..
'LARGE LIGHT

AND: PagEk

3000

"%fREtipEkTIAL

.smALi, LIGHT.;
AND POWER

A

J

1950', ,1952 1954 L956 1958 960 1962 '1964 1 6 1968 1,97.0 1972
,l'EFIfFi 0"

. .

Figure U.G.2. Electricity Sales - Ida.hq
6 10'Source': W. S.pChern, B. Holcomb,' S. B. Caudill. Ifi>stprical-Trends

of Electricity iSales bisSectdr, Region,: and State 1951-1974,
linpublishedt document, Vak '-Ridge National Lal;o-sratory; Oak
Ridge, Tenn.', September1926., p. 59.-

p,

, .

t-)



3U9

The staffresponsible for the-publication of fb TEA's Monthly

Energy 'Review receives from the Bu of Minds data on Arrels bf

.4,.petroleum produtts consumed. The produc e allocat to'the various
4.

sectors according to the following scheme.. (Monthly Energy Review,

April 1977, p..45.)-

Petroleum consumed in transportation was calculated based
on Department of Transportation data as follOw§:1:410tor
gasoline 100 percent; lehtha jet_fufl 100:perBent;
kerosine jet fuel .97'percent; distillate fuel .04 30:3 (

. percent; residual fuel'oil 11.2 percent; all other productS
4.7 percent. The remainder `3s distributed to economic
sectors using the shares, derived. from
'1974Bureau of Minpsdata76n conSumptiop: Residential and
CdOmercial 52,3 percent;Vndustrial 47.7 percent.'

,..

The energy content of -the petroleum products, consumed is calculated

. "V
.
by using the convev,ion, actor 5,4959 x 106 Btu/barrel. (The numbers...,

.4!i ,

'cited above do,not:hecessarily.AgrAin invariant from year to year.. Those.
v

cited are vali :for 197001975dund 1676.)-.
-",1

As aresul.t of the abOve mettiodblogy, of.resideniial-
;

e-

`,.commercial petroleum con mptxon to exactly pata-llel national petroleum

cons *

uptron, is actuallyindicative of a changVin,the distributi n of

the types of petroleum ts consumed.'

tg,

O
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Number of Cities Priced'for'Each Fuel and
Definitions ofJerms of Sale

1.

Indexes reported here are components of the Consumer Price Index,

which measures price changes for commodities and.services bought by

wage earners and clericalNworkers in the urban United States. NOt.all

fuels are important in each of.t4e,56 metnopolfetn areas and smaller

cities selected to represent urban place in the index. As of January

1966, electricity prices were collected in all 56.cities, gas prices for

,us,e other than residential heating in 55 cities, gas for residential

.

space heating in 51 cits, No. 2 fuel oil in 3L cities, and- coal in

9'cities. The metropolitan areas selected foi rffclusibn in7this, reYease,

4

are 22'SMSAs of over one million population (plus Honolulu) for whiCh

consumer price indexes are published'. Area cpverage includes the urban

,,,

.portionof the correspo0100g St:andard-Metrepolitan..Stat4.stical Area

(SMSeot),.except for-New Yerkand Chicago where the moreextens'ive

Standard Consolidated Areas' are used. Area definitions are those

of inclpde revisions made s'ince.
. 0

space heating ,an fdr.
t.

. .4 ,

electricity arepub.lished-monthl for, of the large. metropolitan
-- , # . ,,

Li

.areas in which the f
.

uel as, important:

tghles ls e lorlthe 1960 Census and

T960.'-Averageprices fqr.gas other than
.

o \

%, P

Source: _U.S. Department,of Labo,. Bureau of Labor Statistics, Retail
Prices of Fuels and Initices",'Washington, D:C.,'February'1972.'

P

tiZ

A

)
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A
Two,sources of electric.utility data are from theFederal Power

Commission (FPC) and the'lison Electric Institute (EEI) . A combined

commercial and,industrial category is preSented becauseindivridual
.

electricity utilities define commercial and industrial users in various

wa st'utility-companies classify customers according to the 7

Standard industrial Classifitation System or to predominant klowattiLhour

use;.-other utility-tothOanies Classify all customers whose demand Orannual

use exceeds cOmespeci'fied limA.as industrial. These limits are generally

based.on a utility'S particular rate schedule. ,,(See Table 11.G.5.)
o ,

The major difference between the FPC aneEEL statistics is the
..-. /. .

exclusion of Federal- projects'from the FPC data in Table U.G.S. Forl
41p .

, 4
example, the table below suggest's that the Federal projects and Nth7Ydris----

stag categories comprise 51.6% of totaJfkWhr sales of public1T ownedof

Q,
utilities 1974. Other differences,in thedati may occur. Beginning

with1961, as a result of a change in tO:VPC filing procedure, there was

/!-.\
a large increase in the number of repOrting municipal utilities. the

FPC warns against the comparability of pre- and post-1960 data. The

EEI data' experiences reclassific6tion.shifts of the commercia 1/ industria

sector.

r4
U

3

;1
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KildWatt-Hour Sales'of Eldgtricity to the Residential

and ComAercial/Industrial Segtors
1106 l(Whr) '.

Residential Cgmmercial and industrial
a

1.41: %

Federal Powir
Commtssipn

'Edison Electric
Instituted

Federal Powsr
Commission

1950 57,059 67,030. . 171,217

1955 00,455 .120,524 273,307.

1960 146,063 189,911 ,371,236

1965 244,038 .1280,970 550,491

194 266,618 306,572, 602,837

1967 287,440 331,525 636,811'

1968 120,454 367,692

1969 357,068 ; 407,922
..-694,310

749,629,?ic,.,

1976 391,185 .07,795 791,642,
1971 420,844 479,080 '836,666

1972 452;581 511,423 907,065

1973 486,380 554,171 '975,530

1974 485,396 554,960 969,184-

1975 506,677w 586,14,9 ,959,5716

Rural

Edison Elegtric Federal AWsr'
Instituted Commission,

Edison Electric
Institutea

189,510
-% 329,965

453,298 s
635,47
690,9
728,535
783a985, "
843,906
885,272,
926,452

1,001,326
1,084,138
1,082,151
1,079',627'

8,896 '''' 7,401

12,495, 10,751

.15,208 , 12a798 ,'

.
v.

*

aFor a discussion of gommerc,tal/industriarreclassification shifts," W. S. Sem, B. D. Holcomb, and .

S. B. Caudill, Historical'Ttands of Electricity Sales bOZ9bctor,' Region and State: 1951-f974, unpublished.'

document; Oak Ridge National laboratory,. 'Oak Ridge, Tenn:-,

, bCategory discontinued after 1960.

FPC data is the Sum of the publiqly and privately owned utilities. P6bIidlil,..pwned refers to utilities

operated by municipalities and Federal power agencies. Hoi4eVer, data was not readily available (on a

time - series basis) for the Federal projects, so the publicly owned data presented here includes ".

municipalities.. Data also excludes the Power Au$hority of the State of New fork, which -is not comparable
.to'othet utilities begause of its limited service to the ultimate consumer. 4

riot-pre-J d R
EEI includes an' "other" category sented here covering electricity Supplied to Municipafities

or governmental units as the ultimate Consumer.

pal/ computed by author.

'15.aurces: Edison Electric Institute,
New York; September 1976,
of Accounting and Finance,
`States: 196g, FPC S-200,
Electric Utilities in the
Table 16: (Also other se

Yearbook of the Electric Utility Industry 'for_1969,

Table 2,is.

Washington, D
United States

1.

StatisticW1
Arso other years.) Federal Powe_Commission;,',Office

Statistics of-Publicly

.

Owned Electric Utilities. in the United
C.', December 1969, Statistics of Privately,Owned
:- 1973, FPC S-247, Washingtoni_D:C.-,-Ragetber..4p74,
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-Table U.'fi.6. ElectriCity tes of Publicly wned Utilies as -

'Classified by the ederal''Power Commission, 1974 , e'(106 kWht) , p.

Total Federal -. isowe
i--A h rj.

ctI'th State Other.Project.,¢ - ..

o.

,,.. - ,,,, of Ne York: .
municipals

..1. ..-4

,Residential 69,629 81
''6915.48

Commercia1.and industrial 169,729. '636,29.' S:242 ' 100,858
:Other ultimate consumers 15,515 /,639

Total 254,873 71;349 . f 5,242' 1/8,282
For resale: 14k 'T212,201 '144,733 ,19.,568 47,860

Total kWhr sales -467,0/4 216,122 24,810 .226,142"

IT'e'POWer Authority of the State Of,New YOrk'is separated 1;01 Other
'municipal Utilities because of its Iimited'setvice to the ultimate
co' umer.

N
Federal Power Commission, Office-of Accounting and Finance,
Statistics of Publicly Owned:Electric Utilities in the United
States: 1974, WasWigton; ILC-.,'71-975,-Table 1.'

Source:

!?:

:.4 1.0t
t
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Table U.G.7. Implicit Generating Efficien

Year
Heat ratea

(Btu per kWhr)

Implic t,
b

genftat ng
efficiency

.

1951 13,641
1952 13,-361.

1953 12,889
1954 12',180

1955 11 ,699 29%

1956 11,456
.

1957 11,365_,.
1958 11,090
1959 10,879
1-960 10,701

, .

.1961 i0,552
1962 10,493

.-1963.:

11964 i. 1o0f;11.34

1965 0,384

25%

.26%

- 26%

28%

30.%

- 30%
31%
31%
32%

321-

33%

33%
33%
33%

'- 1966 -,i0,`344 331
1967 10, 396 33%

. ' 1968 10,371' 33%
1969 10,457 33%
1970 1:0,5 .. 32%

1971 10,

1972.
1973 10,42
1974 10,481
1975 10,383

32%

333%

33%

33%
,33%

a
EEI estimate.

h .

,

'Calculated byauthor according to :::..i .

the formula 3413 -= genpratin
r j,)

heat -rate 'efficiency. , Air .

-c i,.'..J , . :
Note: Generationfefficienq- remains

2I ,and 331 fql-,'41,1,,!
...

years 'between 1951 ariews.
, S. ,

.

. ,

410 ,

SOurce: EdisOn Electric.jnstitUte, Statistical Yearbook of the
Electric Utility Industry' 1975,.New York, OCt041119 76'2

Table 41s, p. 49. 4*- ,
. . . ,

, .

...

*: 1,

. , .

;
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U. G.8. Implicit Transmission- Losses It (1959-1975)

Year

Electricity generated
by total electric
utility industry

(106 kWhr)

Imolicita Implicit
Total electricity ,

sales
distribution- diVribution-

.

(106 kWhr)
,transmission trWismission

efficiency losses

1959
1960

1966
1967
1968

1970

1971
.972
'1973,

.1974.
1975

1961 792,03,9

1962 852,31,4 ,

1963 '916,791S

1964 985,990

1965 1,055,252

.10,006
753,350

1,144,350
1,214,365
1,329,443
1,442,1t,02'

1,531,609

1,613,936
1,747,323.
1,856,216 '%
1,866,436
10916,578

627,529
683,987

721,645
777,749
832,796.

.894,609,

957,113

'1,042,158
1,111,373
1,206,606
,311,008
1,395,568

1,469,955
1,580,466
1,705,773
1,703,493
1,738,107

8896°:

.91%

917
91%
91%
9i%

91

91%
91%
91%

91%

.47906

90%.
92%
91%.
'91-6

12%
9%

9%

. 9%.

9%

9%

9%

9%

9%,

9%

9%

9%.

9%
10%
8%

' 9%
9%

e

sales
talculated by author according to the formula = distribution-

trpsmission'efficiency.
generation

Sources;,, Edison Electric Institute, Statistical Yearbook of the

Electric Utility Industry.1975, New York, October 1976,
Tabl9 10s, p. 18 and Table 19s, p. 31.

The above calculations',indicate that hiitoricall
,

,e
the generation-,

transmission, effi...,aency/has.range 22% to.30% with the latter figure

mare representative of the ye4rs. .Thel4onthly Energy Review uses.
4 .

a,combine0 figure 'of 32% for generation=distribetiot-transmrsion.

'efficiency.*
1

.

Le"

*SourCe:. Federal Energy laministr#tionfonthly Energy Review, Viashington,1 I

#;ikiirti p. 45.,
' t

e 4,, "
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Were one to calculate the implicit percentage generation losses

rom this table, one would find that they range from

3412 3412
0.67 = (1

10383
), to 0.75= (1

13641
) .

lhelOnthl Ener: Reyiew, assumes generation losses of 65% and

distribution - transmission losses of anadditional 3%.

Direct calcu ation by the' author (based on information published

by'the EdisonElectric Institute) indicates that distribution-transmission

losses could well be 9%. In fact, for *he year 1975, one finds that the

quotient.of "electriity sales" divided by "electricity generated" is

0.91:

Private conversati ns with representatives of EEI indicate that,

s estimation procedure for distribution-transmissibn losses,is

reasooble. The aotual.equation

distributiontransmission loss.
a

used is 10
total sales

total generated
Q

e-
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NOTE, 7 Room Air Conditioners

6

As. can be seen from Table 3.25; a great deal of informatiOrif:-i,S..

available concerning the efficiency of individual room air-conditioner
ib

models: Unfortunately, no drsaggregate sales data are availablethat;....4'.
P

woUld'allow the aggregation of the individual models into meaningful

groUps. for analysis. The tables presented in Chapter 3 are-based on the

'premise that it is better to present data with known- and- minimized

maximum errors than it is to make assumptions and possibly lose track
.

of thetTotential error's involved.

Principally, the values in Chapter 3 were arrived at in the

of llowing manner.

. ,,The individual model characteristics were aggregaged into

'gr 4ups for which the salesdata were known while maintaining
,

the upper apth-lower bound of the capacity EER, PF, and PF'

ranges.

.FrAm these groups the data were aggregated to larger groups

by W6ighting resulting in true mean of

'Under these circumstances it can be shown"
e =

.

m2
mi

X 100

where emi 7 plaximum % error to the midpoint of the true mean;

thi
10

= 'midpoint efficiency of,group

idpoints.

,;

. -

U. = lower efficiency bound of group i,
,

....,
,,i .

.,\.A . .

1A g .

a.



and

B B

m
mi

E
= Te n

E h.
1 2,

t * .4

where é : error of true value:.tQ cglcula ed value in energy
*es B

calculation in the nature of E
Crean of) MI

of)-ms

= midpoint of capacity range i,Bmi

B lower-Prange bound of group

mi4='midpoint efficienEy of ,group i,

h7,. wper efficiency bound of group i.

Definition of Table Headings
7 -

Ratea capacity --a general capacity range in acrd by which the

manufacturers' shipments are published.

-*-

Midpoint of capacity rari3O::IL the midpoint of the capacity of the

actual units shipped falling within the capacity category outlined

above and shoWn in the tables in Chapter, 3.

EER value f-the alue,of the ratio of the rated. cooling capacit'A'..

the electr cal power,input during steady state operation at 80°F and.'
.

-i. .'''.24

95°F (inside and outside drybulb.temperatures, repectively). It is
"s.....

. s

-given in Units of,Btu/Whr. It shoUld.be.noted that the EER value'

will Vary with tempetature and,Cycling conditions, and is nots measure.
e

of .the actual seasonal performance of the unit .8'"
,

-0 * : . , .

EER..:ranget,."the ,t nom. of, the EER values of the units manhfactuided within
.. ..

the rated capaeOty categor

. . ,



Q

'PR ,:thelPerformance Factor is 4 dimensionless ratieofthe.cooling

/

capacity-and the energy input, again at the steady state conditions

outlined for the EER value.

PF =
cooling energy output

, energy input to the unit

PF' the.Performaice Factor adjusted to include a 30% electrical

-genwation and distribution efficitlicy.

Maximum error f midpoint - the maximum error by which the PP and PF'

range midpoi ts may Offer from the"trUe mean PF or PF' and is expressed

percpntage'of the truevalde. 'To convert this to a percentage

error of the stated-value, the following relation may be used.

% error of true 'value-% of error Of stated value = 100'.
100 +.% error of true valu

,

Maximum error inenergy use the maximum error that may be gene
- .4

tylIlizing the OF and PF' in the relation

energy used =
Btu/hr cooling y midpoint

PF or PF'

The-error is expressed as a percent of the true value.

If the errors for_the weighted groups itivto staylwithin the

prescribed bounds"for the weighted aggregates, care must be taken to

apply the aggregated values only to sufficiently large groups to assure

a dirt ibution equal to that pf the actual production populations.

e.
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NOTE .8 - Household Refrigerators;.,Refrigerator-Freezers, and Freezers

In-these three appliance,catgoties the cubic.. :feet 'capacity and

month y energy use under t e specified test conditions are known for

model manufactured. As no sales-data by model are available Vata that

-

would allow aggregation without introducing error), the procedure outlined ,

below and.described.in terms of the table headings was used for the three

Appliance tategoties: With the exception of the adjusting procedure, this

follows the procedure outlined for room air-conditioners in Note 9.

Rated capacity,categOry a general capacity range by
'which the manufacturers' shipMents are published..

.

..,,

.

Capacity range of.units shipped - thecapa&ity range of
actual units shipped thatfall within the capacity
category outlined above and shown in tables Chapter 3.',

PF, Performance Factois` -.the cubit. foot capacity divided
by the electrital energy rise per day -inicilowatt-hOvs
under the prestribed test conditions... The following'
factors should be noted concerning the test conditions
which may differ from field 'Use.

'1: The aMbient Conditions ar aintainedat:90°F.
2. The genetal'food-compartment of refrigerators

And'iOtigeration'-freezets.is empty, -;

3. DoorS remain closed.
',4. Auxiliaries such as automatic ice machines.

And butter conditioners are-set-at 'the lowest,
energy,USe mode.
All freezers sections are loaderto 75%

'capacity. . I

6. The measured energy use for freezers is multiplied
by 0.9 to. represent "typical household. 4Sage"
for freezers'baSed on field tests conduCte4 by
4HAM members andtheT.S.. Departmen of Commerce.

AlcOhis petfomance factor,is not identical to" the
.energy factor defined by .FEAjn 42,,,I1o. 178,

. 46140L-41145,-Septembr 14; 1977 of the :F. Register.-
1119,TEkallOwed the.folldwing adjusrmAtIntors to.the,,
respeCtive compartment volumes-to. compensate P:m lower..'
temperatute4(a) the Voldme of,freezers multiplied by\

-(b) thp'vOlume of freezer Compariments th'
'tefrigeratoi freezers multiplied by 1,.68, ('c) the volume 2
of freezer compartments'in refrigerators. multiplied b
1.44. /hese adjustments are,p0t-inclUded inthe PP b t
represent the.only. differenee so'a straightfo vard -/
conversion is possible:

a

$
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J
! .

Maximum ertor.of -, the maximum possible, tror
of the midpoint to thvtrue meattiunknown),expressed as
the percent of, the, true mean; aqd.given byqi

32:1

0

- .c)Pf-7, the Performance FactOrreviSed.toinclude.a 30%
electriCal g6neration and distribution efficiency..
converted to cubic feeet.per 103. Btu per MonthAo
the energy use in terms of vime__so4fceenerU.

. .

.

Ranteof energy use the energy use. (kWhr per month
of the indiyidual.models in,the capatity category,

'determined by laboratory test procedures.

44.

range
as

.where m

Lower range,baund

(tr--:) 100
*m ;.

djustedPF and PF' ranges and. midpoints in order 4*
reduce the errors in calculationsolIring two ran e.
(capacity and Pf.br Wa.the eapacityrange.was f4: MC'
atth'e midpoint. This necessitates i.djustment t
the-PF and 17- ranges so that the'known.anergy Use
ranges are met, The resultant.deciteise.in the maxi um
error is,docuMentWin the fiiiaLtables 4,n,.,eac-htsec ion,
It should be.ri,pted*i,at these adjusted :valued de not .-

repreSent actual,efficiencies'ffor.these the unadjusted
values should.be:usedy but:are derived number's to
usedin deterMilling eriergy'usages in conjunction w.
the.capacityyMidpOints:

147:41.t.tc

midpOintof capacity range
,

energy. use
djus d-PF'or.PF'

Maximum trror irienergy,use.the maximum error to tp
true-value when the-adjiisted/unadjuste&PF and 14'
fectors.are used in. the.above*Uatien, expressed as
percent of-the true value.

-

If the error as percent ofthe:resultant is desired ra
than the error as percent of thetrue .the fol
convet be u d.

o

%,error ofresur
J

t.

aurce's: U:5,; National Archives, Library of-Congres8-, Federal
1,01 42, No. 178, Washington, D.C.; Sept,embers'14,
through 46144; Association of. Home. Appliance Manuf
Procedural Guide Refri erator and Freezer.Crtif'

-,Program, Chicago, /11., July 1 75; Associationo Home
Mariufacturers,-Standard-No.,HRF-,2-ECFT, Chicago; Illin
July,1975;

valUe 1 error of-true valUe!'
100 + % error of true value

;'"

st

ister, *

pp. 46.140
ers,
on,

Appliahce



With_ the exceitianA4Ouilinedl beld4 :-theiliaWti1 ems, methodologies--,

table' headings enCountered,, in the seetion 'on. heat pumps are,

&,
=sS ntia'll )P thi,e -same as .;those_ outlihed' in Note 8 for hoUsecibl& refrigera-

-4-
,

tors efrigeratoi",freelers,':,andfreezeri,, A sample calculation fs`.'
, ,;>,

4 .

Carried out in this -Note .for' further amplification of .U0 methodology..
;

.Pertormanca Factor ,---The-,a,imensionress rait'Ic of the

eaten or icooliiig epergyi6Vput Nithouct auxiliary heating .,

.

cctils) rt,! the-total' .energy,_ This IS ,identical' to the

" of - PerfOmanCe (Cop) for, the heating modes .

AdAge, of -Power As the aMount. f'o-use , is depekndent on

ct,instaliation;.. the power use when :enerized
r'' giVeus rathrocr than ,aiVayerag`e'-energy use per Month.

.1"
5.

Sa.mpfe
. , -Yr

They Aurce data from- rT4l e 3 3:3 fc)r heat :pumps in the 44, 000
- ge,,4 - / * 7'. , b.. .

53900 .Btui,hr... category siim. thelcioaing made' is utilized', this

d of. b 3" )49tion to -exempl4 y t e. erivation' o e...data :.Tables .3. 4 to. .-

The .midpoint of he manufactured- ''c4paC,ity -range is given by

..r,441-goo*;- -53,000':,..4: :' ,
. 0 F

A
481500'.'

..

4 0.'.. .' I

. .

yiefai.ne.a.,-MaxiMum,;postil.6:errcir to..tria...true value: :

,Changing the' etR

,44.400

aloes tot dimelisionless PFs yields " tinaatjUstied,liound
:"--
ift-c `4.-

.;

f.s, 6
.
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5.641' 7.9
24e 2 3,=

1.64 to = 2.32
.41

with a m.kdpoint value of

1,64 + 2.32
2 4

However, when these PFs are used in conjunction with the capacity

midpoint values-of 48,500 Btu/hr, they yield power uses, of

48,500 ft

(
9,418 watts and

48,500 1
= 6;658watts.1.64 3.14 , 2.32 3.14

respectively which do not coincide with the known power use band of 6,200

to 7,860 watts.

To compensate for this adjusted PFs are calculated specifically

ki-kt

for use with the midpoint capacity(Value fielding

(8',50)
3.142

1
2.29 and

(7,500) 1

§,200 7,860 3.14

with a midpoint value of

2.49 + 1.81
2.05'

2

= 1.81

j ncluding an electrical generation and distribution offi9iency of

30% yields a P f:

(2.05) .3 = 0.615

The maximum error whiO can be guaranteeain equations of the

format

energy used

7

capacity
PF or PF'
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is depetident on which values (adjusted or unadjusted)' are used. If the

unadjusted ranges and values are used this is given by

(

48,500 44,000
x 100 = 29.2%

1.98, 2.32

44,000
2.32

If the capacity range is assumed fixed at the-midpoint and the

adjusted PFA are used (which is the same from the energy viewpoint), the

maximum error is given by:

(
2 50 2.29

); 100' = x 100 = 11 7%
2.05

(2.2948,500 48,500

-
48,500
2.29

. ,

441

3 -7'

I
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APPENI X A

STANDARD INDUSTRIAL C ICATION CODES D D 'NIMONS

Following is a brief set of commerciiI" Sit' definitions from the

Standard Industrial Classification Manual 19/2; the SIC codes are the

basis for olassification of commercial definition by type. Although the.

SIC catego'izes by division, major group, and industry, only definitions

by division or major group are given here. Further explanation is

provided in the Manual.

Division A

Agriculture? Forestry, and Fishing

This division-includes establishments pritharily engaged in agricultural

productionoforestry, commercial fishing, hunting and trapping, and relatedi

services.

The classification of a ricultural production covers establishments

primarily engaged in the production of crops, plants, vines, or trees (ex-
cluding forestry operaqpns);01.n&the keeping', grazing,'or feedidi of live-

. stock for the sale of livestock or livestock products (including- serums),

for livestock increase, or for value increase. _-

Farms are the establishntent units generally utilized for the urpose of
,j.nduS6lal classification Of agricultural production. A farts may consist'

of a single tract of land, or a number of separate tracts which may be held
under different tenures. When a landowner has. one or more tenants, renters,
croppers, or managers, and opera.edby each is consideredafarm.

The classificatiOn of agricultural services includes esthlishmentS
%

primarily engaged in supplying soil preparation services, crop services,
landscape and horticultural'services, veterinary and other animal services,
and farm labor and management,services.

The classification of forestry covers establishments primarily engaged
in thit operation of timber tracts, tree/farms, forest nurseries, the
gathering of forest products, or in performing forestry services.
\ The classification of fishing, hunting, and trapping coversestab-$

siwgishments.primarily engaged in commercial fishing (including shellfish and
marine products); operating fish hatcheries; and fish and game preserves;

4
. and commercial hunting aid trapping.

( ).

327. .7), Preceding rage blank-
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Major Group 7-- Agricultural Services includes establishments pritfarily

engaged in performing soil preparation services4 crop services, Veterinary

services, other animal sei4ices, farm labor and management services, And

landscape.and.horticultural services, for others on a fee or contract basis.

Major Group 8--Forestry includes establishments primarily engaged in he

'operation of .tuber tracts, tree farms forest nurseries,, and related

activities such as reforestation services and the gathering of gums,

barks, balsam needles, maple sap,*Spanish' moss, ?nd other forest

products.

.Major Group 9--Fishing, Hunting, and Trapping includes establishMents

primarily engaged in commercial fishing arid the operation of fish

hatcheries fish.and gape preserves,' in commercial hunting and

tapping, and in game propagation..'

11.

3
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G
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Division C

Construction

.

This division includes establishments (or kind -of- activity units)

.primarily engaged in constition. The ',TM "construction" includes new(

work, additions, alteration and repairs. If a company has more than

one relatively, fixed place of business from which it undertakes or manages

construction activities and for whicleeparate data on the number of em-

ployees, payroll, receipts and other establishment-type records are

maintained, each such place of business is consider/Ad a separate construc-,

tion establishment. Each legal entity is c sidered a separate establish-)

ment, even where two or more legal entities carry out construction

activities from the same place of business.

Major Group 15--Building Construction - General Contractors and Operative

Builders includes general contractors and operative builders primarily

1L
engaged in the construction of residential, farm, dustriai, commercial,.

or Other building4. General building contractors who` a spetial

trade with the contracting are intluded in this major group.

Major Group 16--Construction Other than Building Construction-General

Contractors inclueeggeneral contractors enfgaged in heavy, construction

such as highways and streets, bridges, sewers, railroads, irrigation

projects, ffOOdcontrol projects and marine construction, and mis,

cellaneous typsp,of construction work other than buildings. General heavy

construction contractors who combine -a special trade with the contracting

are included in this major group.

Major Group 17---Construc on-Special Trade Contractors includes contractors

who undertake specialized activities such as plumbing, painting, .

plastering, carpentering, etc.yklso included are establishments primarily

engaged in miscellaneous specialized' construction activities such as

industrial machinery and equipment installation, grave excavation, gaS

'leakage detection and water men drillj.ng. Special trade contractors for

the most par(-perform their work at the si e nstruc on, although

they also may have shops where they 154-f m work incidental to the site

job..
°
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Division E

Transportation, Communications, Electric,

Gas, and Sanitary Services

n'
This division plcludesestablishments providing'tothe general public

-

or to other business enterprises passenger and freight transportation,

communication services, electricity, gas; steam, water or,sanitarylvvices,

and the U.S. Postal Service.

For many of the industries in this division, the establishments have

activities, workers, and physical facilities distributed over an extensive'

geographic-area. For th4 division, the establishment is represented by

a relatively permanent office, ihop4, station, terminal, warehouse, etc.

which is either (1) directly responsible konsupervising such activities,.

t
or (2).theyse'from which personnel operateto carry out these activities.

>. Mariy'of the industries are engaged in:variousielated activities.

Those establishments which perform suchYactiVities as maintenance and

repair of the physical facilitieg, and repair o ra4road Oars and engines

A . are-classified as Cofistruction or Manufacturin if-they,,,serve other coma- .

nies, but are included here if they.do not. eparate Odustries are in-

cluded in this division for terminal and'maintenance'services,'where they

areimportant,,but otherwise these activities are included with the indug-
.

tries which .they serve. Locations engaged.. in activities such as sales of

,electric appliances to household consumers, or in manufacturing ice are

_ classified in Re* ail Trade and ManufaCturing, respectively, if separate

records are available.

Thetstablishments classified in this division 'furnish services to the

general public or to other busines'S enterpriseWetablishments which fur-
,

.

nish similar services only to other establishments of the same enterprise

rare classifiedas auxiliary to fa,establishments or units:of:the enter;,

prise which they serve.- However, separate establishments primarily en-,

gaged inilong-distance. hauling, stevedoring,, water transportatiori or. pipe

line transportation are classified, according to their activity and not as

auxiliaries, even though they,serv.onlycstablishMen4 of the same company.

31)

U
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)Major Group 40--Railroad Transportation includes establishment furnishing
4transpOrtation by line-haul railroad, as well as REA Express, and switching
and terminal establishments.

Major Group 41--Local and Suburban Transit and Interurban HighWay Passenger.
Transportation includes establishments primarily engaged in furnishing 1(41
aid suburban passenger transportation, and establishments engaged inI (
nishing transportation to local scenic "features. -Also included are estab-

.

lishmentSyrimarily engaged in"furnishing highway passenger transportation
and establishments furnishing highway passenger terminal or maintenance
facilities. Intercity bus lines are included in this major group.'

Major Group 42-- Motor. Freight Transportation and Warehousing includes
establishments furnishing local or long.:distance trucking, ortransfer
services, or those engaged in the storage Of farm products; furniture
.and other household goods, 'or commercial goods of any nature. The op ra-
tion of terminal facilities for handling

nance facilities, is also included.
o

AMajor Group .44- -Water Transportation
inCludes"-iestablishments engaged in

freight and passenger transportation on the open seas or inland aters, and
establishmAts furnishing' such incidental services as lighterag towing,
and canal operation. This major group also includes excursion oats,

freight,. with' of withoue"rlia

sightseeing boats, and water. taxis...
'-

I

Major Group 45--Transportation _Ey Airintludes establishment- engaged in
.j

furnishing domestic and foreign transportation by air and a so those'
0

operating airports and flying fields and,furnAhing termin 1 services.

Establishments primarily engaged /n performing.-services w ch may'inci-
dentally use airplanes (crop dusting; aerial photography, etc.) are
classified according to the service performed.

,..-...Major Group 46- -Pipe Wines, Except Natural Gas include establiShm Rts
.0-primarily engagTd in the pipe line transportation of petroleum *and other

commodities, except natural gas. Pipe lines operated y petroleum pro-
,

dubing or repining companies and" separately reported ;l e included.

1

3
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. .--..- if '' e.

Major Group'47--Transportation Services includes establishments furnishing.'

services incidental to.transportation, such as forwaiding and packing ser-
.

vices, and-the'arrangelent of passengfr and freight transportation.
. 4 . ...,,-

--1
r---- .

Major Group 48--Communication includes establishments furnishing point-

to-point communication serviebs,, hether by wire or radio, and whether -

intended to be received aurally o visUally; and radio and television '''1
r

4! '

,broadcasting. SerVices for the exchange or recbrding of messages are also

. inclucied. EC ) P..'

s ,

Major Group 49--Electric, Gas, land Sanitary Seridles includes establishment,
.

engaged in the generation, transmission and/i distribution of electricity,

gas, or steam. Such establishments may-be combinations of any of the. above

three services and so include other types of service such'as transporta-

tion,
.

tion, comm4nicatiOh and refrigeration.
J

andnd irrigation-systems; and ,

, .

sanitary systems'e gaged in the collection and disposal of garbage, sewage,
. .

4.

and other wastes by means of destroying or processing materials, are.also

inclu4ed.
a

3S
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Division P

Wholesale Tr ade

This divi foil includes establishments or ptaces)of,Nsiness primarily

engaged- in selling merchndise to, retailers; to industrial, commercial,

i4istitutional, fa4or professibnar business, users; or to other wholesalers; .
_

or'acting as agents or brokers in buying merchandise for or.selling mer--

chandise to such-persbns or companies.
-

Thd prinspipal types of establishments included are: (1) merchant

\-wholesalers; (2) sales branches and saleLs offides (but not retail stores)
4

maintained by manufacturing orc mining enterprises .apart from their: plants

or mi?fies for the purpose of marketing their products; (3) agents, mer-
,

chandisp or commodity brokers, and commission merch'antS; .(4) petroleum

bulk stations; and (5) assemblers, buyLrs, aid asiociatibns engaged in the

cooperative marketing of fa products.
k
Establishments ptimkrly engaged

the wholesale distribution of used products are classified-on the basis

of-the products sold.

'Establishments primarily engaged in selling' merchandise to contractors

are included in Wholesale Trade, with the excep&pn of lumber yards and

paint, glass, and wallpaper stores, which are classified in Retail Trade if

they sell to the general public, evercifia higher roportion of their sales
94 is made to contractors.

.

The chief functiofls of establishments included-in'Wholesale Trade are

selling goods to trading establishments or to industrial, bomm.ercial,,

institutdtal, farm, and professional buliness users; and bringing btyfti4

and seller together.

Major Group 50 Wholesale Trade--Durable Goods' includes establishments

primarily engaged in the wholesale distribution of du/able goods. °/
,

'-
,

4
. MlOor Group 51-- Wholesal4(Tede--Nonanrable Goods includes 4ptabiishments

primaribr engaged in the wholesale distribution of nondurable goods.

-
i.4

('
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Division G.

Retail Trade

,

This division includes establishmentsengaged in'selling merchandise

for personal or household consumption, and rendering services incidentaf

ocheto, the sale okthe goods: -In general, retail est Jishments are classifiedat

by kind of business according to the prineipal'lin s Of commodities sOld,'
t0-

or the usual trade designation. Some of the important characteristics of

retail trade establishments are:' the-eA-Zill'htient is usually 131ace of
,

business and is:"engaged in activitiesto'attract the general public to buy;.... ,

. . ,

the ettablishMent may proms its prpducts, but such procepsing,isinciden-
. ,

J .ndl or subbrdinate to selling; the egtablishment is :considered as retail

in the tr
-..

ade; and the establishment ejls.to cugtomers for personal or

household use. Not'all of tV6se characteristics need be present an some
.. . ,

are, modified by trade practice.

For the most part, estaglishmentk engaged inTptail trade 111ner-1

chandise the eneral public for peirsonal. or ousehold cons, pion;
. 4

Exceptionssk;t t .g general rule are-made necess y by trade pr ctices.),

However, establ shmentsthatell exclusively tusiness egt lishments,
f, % u j

institutional and fndustrial,users, or contractors are classifie

Wholesale Trade. .

EsTablishmehts engaged in selling for the general public, dig-

played merchandise,-products such (ge typewriters, stationery; or gasoline

are classified in .Retail Tradelwen though.such -products may not be used

for.personal or household'consumption. However establishments that sell
6 ,

these products only to institutionalor indusgial users-and establishments

hat sell similar\merchandise for uUe exclusive#,by busifiess establishments

are eawifie 'in 'Wholesale Trade.

Buying f goods for resale to the cons er is'a characteristic-of'

retail tradeestablishmentsfaat particularly istinguishes them from the
4

agricultu 1 and extractive industries,.
0

Pro g incidental o1 subordinate-to selling Often is conducted at

,retai; -tores. Retail establishments of manufacturing concerns are in-
. , r

cluded n Retail Trude. Chain store warehouses are considered auxiliary to N

the r ail.establishtent served and are classified on the basis of the.
-'4 1 4

..-.'"
acti ty carried on by such'retail stores.
.

.

390 0'
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Major Group 52-- Building Materials, Hardware, Garden Supply, and Mobil

Home Dealers includes retail establishments primarily engaged in sellifig

.lumber and other buildingmaterials; paint; glass and wallpaper; hardware,;

nursery stock; lawn and garden supplies; and'mohile homes.

It includes lumbeepr and other ibuildiftg"materials dealers and paint,

s and wallpaper stores selling to tbegeneralPUbli ,' even if sales to

cod ractors account for a larger proportion of,total Sal s..

Establishments primarily selling plumbillg, heating and air condition-,

ing equipment; and electrical supplies are classified in Wholesale Trade."

Major'Group

a number of-lines-of met-Ch

n and _home furnis;furniture

0.
1.1

5.37=General-Me chandise Stores includes retail stores which sell

diSe, such as
1

dry':gOods, apparel and apcessoAes,
.

wares,hardWare,and food. The stores

inCludedinthis up ;:known dePattment stores,- variety stores,

general:Merchandise stOres,--generalStOrea,letc.

Major Group 54=-Food Stores includes retail stores primarily engaged in

selling, food for homepreparition and consumption.)

Major GroupS5Automotive

, retail dealers selling new

dealers aild Gasoline Service Stations inclu

and used autOMobiles, boats,'repeatidnal and

utility /trailers, andmblorcycles; thoseselAing new automobile parts and

accessories; and gasoline service-stations This gr84 includes estab-
-.

lishmeilts dealing in used automobiles exc sively, but not eSfablishments

dealing exclusively in usedFaris. Automdbile repair shopi maintaineclby

the establishments engaged in the sale of new automobiles azp also included

Major Group A67.

marily'engaged

latddLartiCles

carrying ocks

=Apparel and Accessory Stores includes retailstores pri-
t,.

in selling new cl ing, :Shoes, hats, underwear, and re-

for personal wear and adornment. 'Furriers and custom tailors

o erials ar included in this group.
* ,

.. ---1
Major Group 57-Furniture, Homb,Furnishings,

--

and Equipment Stores ilcludes

retail stores selling gods usedfor furnishing the home, such as furni-

ture, floor coVerings,.drapeiies; glass and chinaware, domestic stoves,

refrigerators, and other household electrical and gas appliances. Estab-

lishments selling electrical and Allg appliances are included in this
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-group only if the major part of their sales consist of articles for home

use. Stores furnishing interior decorator service are classified 4ccording

to the merchandise handled.

Major Group 58-- Eating and Drinking Places includes retail establishments

selling prepired foods and-drinks for consumption oOhe premises; and al4
lunch counters and refreshment stands selling prepared foods and drinks for

immediate consumption. Restaurants,. lunch counters, and drinking places

operated as a subordinate service facility by other establishments are not

included in this industry, unless they are operated as leased departments

by outside operators.

Major Group 59-- Miscellaneous Retail includes retail establishments not

elsewhere classified. ,,,These establishments include drug stores, liquor,

stores, used merchandise stores, nonstore retailers, 'fuel and ice dealers,

miscellaneous shopping goods stores, florists, cigar stores and stands,

and miscellaneous retail stores,.

1.

I
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Division H

Finance, Insurance, and Real'Estate ,c

. This division includes establishments operating primarily in the fields

of finance, insurance, and real estate. Finance includes banks and trust

.companies, credit agencies other than banks, holding (but not predoMinantly

operating) companies, other investment companies, brokers and dealers in

securities and commodity contracts, and security and commodity exchanges.

Insurance covers, carriers of'all types of insurance, andInsurance agents

and brokers. Real estate. includes owners, lessors, lessees, buyers,.

sellers, agents, and developers of real estate.

Major Group 60--Banking includes institutions which are engaged in deposit

banking or closely related functions, includi fiduciary activities.

Major Group 61--Credit Agencies Other Than.Banks inclUdes establishments

engaged in extending credit in the form Of loans but not engaged in deposit

banking.

Major Group 62 -- Security and. Commodity Brokers, Dealers, Exchingeg, and.

Services includes establishments engaged in the underviriting, purchase,

sale, or brokerage of securities and other financial contracts on their own

account or for the account of others; exchanges; exchange clearinghouses

and other services allied with the exchange of 'securities and commodities.

Major Group 63--Insurance includes insurance carriers of all types.

Major Group 64--Insurance Agents, Brokers, and Service includes agents and

brokers dealing .in insurance, and also organizations offering services to

insurance companies and to policyholders.

Major Group 65Real Estate includes real estate operators; and owners and

lessors of real property, as well as buyers, sellers, developers, agents,

and brokers.

Major Group 66--Combinations of Real Estate, Insurance, Loan$, and Law

Offices includeslestablishments not classifiable on the basis of
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predominant nature of busibeSs, which are regularly engaged in any combi-

nation of real estate, insurance, loans, or the practice of law. However,

if any one of thee activities constitutes.the.principal business, the

establishment should not be classified in this major group, but shou

-classified in the industry provided for that acf ity.

NIMajor Group 67--Holing And Other Investment Offices includes investment
A

'trusts; investment cothpanies, holding companies4-and commodity trading

companies.

4
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Division I

Services

(,This division includes establishments primarily engaged in proViding

a wide variety of services for individuals, business and government estab-
lishments, and other organizations. Hotels and other lodging places;

establishments providing personal, business, repair, and-damusement servicesl:
health, legal, engineering, and other professional services; educational

institutions; membership organizatiOns, and other miscellaneOus services,
are included.

Major Group 70--Hotels, Rooming. Houses, Camps, and Other Lodging'Places

includes commercial and institutional' establishments engaged in furnishing

lodging, or lodging and meals; and camping space and camping facilities,
on a fee basis.

Major'Group 72==Personal Services includes establiShments primarily engaged
inproviding services generally involving the care of the person or his
apparel, such as laundries, dry cleaning plants, poikralt photographic

studios, and beauty(and barber shops.

Major Group 73,-- Business -Services includes establishments primarily engage
in rendering.services, not elsewhere. classified, to busiriess establishments

On a fee or contract basis, such as advertising, mailing services; building
maintenance services; employment service; management and conSulting''services;

'protective services; equipment rental and leasing,(except.finance leasing);
commercial research, development'and.testing;

photofinishing;"anCpersonel
/ .supply services.

Major Group ,75--Automotive Repair, Services, and-Garages includes estab-

lishments primarily engaged in furnishing automotive repair,rental, leasing,
and parking services to the general public. Similar facilities owned and
operated by concerns for their own use and not for the general pdblic are
treated as auxiliary establishments andare not included.in this group.,
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Major Group 76Miscellaneous-Repair Services includes establishments

engaged in miscellaneous repair services. It does not include uch repair

services as automotive repair, clothing repair, and shoe repair.

Major Group 78-- Motion Pictures-includes establishments producing and

distributing motion pictures, exhibiting motion pictures. in commercially
operated theaters, and'furnishing services to the motion picture industry,
The term "motion pictures" includes similar productions for television or
other media using film, tape, or other means.

Major Group 79--Amusement and Recreation Services, Except Motion Pictures

includes establishments engagedlAn providing amusement or entertainment on.
payment of a fee or admission charge, except motion picture theaters.

Major Group 80--Health Services includes establishments primarily. engaged
in furnishing medical, surgical, and other health service to perions.
Associations or groups primarily engaged in providing medical or other
health services to-members are included.

Major Group 81--Legal Services
includes establishments engaged, in offeringa

legal advice or legal services the head or heads of which are members of
the bar.

Major Group 821-J-Educational Services ihcludes establishments furnishihg
formal academic or technical courses .correspondence schools, commercial and
trade schools, and libraries.

Major Group 83--Social Services includes establishments roviding social

servicesand rehabilitation_services to those persons social.or per

,sdnalproblems requiring Special services o the han icapped and the
'disadvantaged. Also included are orianizations sb citi funds to be I

used directly for these and related, services:

Major Group '84Museums, Art Galleries, Botanical and.Zoolog al Gardens

includes:museums,,art galleries, and botanical acid 'zoological gardens.

which are not operated, commercially. eceipts pr fOlding of these estab-
lishmentate not primarily fromip.dmission:charges. Tliese establishments
are of historical, educational, or cultural interest.

3 6
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Major.Group6Membership Organizations includes organizations operating
J.

on a membership basis for the promotion of the interests ofthemembers.
q

IncludedA.re such as trade associations; professional,membership organi-:
9

nations; labor unipns and similar labor organizations; and political-and
. .

.religiousorganizations. This,majom group -does not n 1 de,bUsiness

establishments dpVtated by membership organizationS.
,

. Major Group 89Miscellaneous Services includes establishments-engaged in

performing services, not elsewhere classified, such as ,those-rendered by

engineers, architects, accountants, artists, lecturersfandwriters. This
major group also includes noncommercial establishments primarily engaged

in educitionil, scientifiC, and research 'activities;

(
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Division J

Public Administration

'0" This division includes the legislative, judiCial, 'administrat7 ve;
and regulatory of Federal; State,,local, and international
governments. Government, -owned,-owned and operated business.establishments are
classified in Major Groups 01-89 according to the activity'in which they
are engaged.. 2,15

Major
( Group 91--Executive, Legislative, and General Gdvernment, EXcept-.

Finahce includevOffices of executives, legislative bodies, and general
gove ent offices, not elsewhere classified.

Major Group 92Justice Public Order, and Safety includes government

establishments engaged-in justice, public order, and safety.

Major Group 93--Public Finance, Taxation, and Monetary Policy includes
establishments engaged in public finance, taxation, and monetary policy.

Major Group 94--Administrati) or Human Resources Programs includes

government establishments en gedj.n the administration of human resources
programs.

,

_
,

'

Major Group 95-- Administration of Environmental Quafity. and Houiing Pro-
,

grams includes government establishnients engaged in the administration. of,

environmental. quality and housing programs.

Major Group 96--Administration of Economic Programs includes government

establishments engaged in the administration °fit nomic programs.

Major GroUp 97--National Security and Internati nal Affairs includes

government establishments engaged in national ecurity and international
affairs,

_
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/Division K

-4 4

Nonclassifiable Establishments

,
.. .

,Major Group 90--NonciaSsifiable Establishments nclud establishmefits
.

which cannot be chssified in any other indult stablishments which

"'can be classified in a division should be classified in thia most appro-

r .

priate industry within that diliision.

Source: Executive Office of the President, Office of Management and
Budget, Statistical Policy Divisi0h, Standard Industrial
Classification Manual 1972, Washington, D.C., 1972.
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\APPENDIX B.
. . .

pl4ANDARD,MtTgOPOLITAN STATISTICACAREAS
1

Several tables in. the Facts and Trends Book include geographic
,

el

atixiisions by Standaid Metropolitan Statistical Area (SM*A). The SMSA

is,a ttatistica standard used birlfederal agencies to compile information

on- metropolitan areas. It i,,important to understand the definitions

and limitations of SMSA data,'

\The basic criteria for the establighment ofl'an SMSA are extensive.

It is based on population within cities (generally 50,000), population'

density, and certain combinations bf contigUous areal( Those definitions

are outlined in Standard Metropolitan Statistical Areas 1975*, including

loss of designation and special provisions for the New Englana'area:

Data by SMSA is when used...in time- series.. The area of an

SMSA is continually. changing. There are also changes in the number of

SMSAs over time. For example, from 1950(10 October of 1975, there were

246 c ,made in SMSA, those changes being either additions, deletions,

.01' CO hs. As of June 1977, there were 281 designated SMSAs

the United States.

I

r
*Source: Executive Office of the President, Officeiof Management and

Budget,. Statistical Policy. Division, Standard Metropolitan
-Statistical Areas 1975,, Washington, D.C., 1975.
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e

'°' Percent. Change in Population 9f Ten Fastest-Growing
SMSAs: 1960 to 1970

,SMSA . Per Cent change

A.,-
0:''' 7,.....

3..

4.

5.

6,,

7.

8.

9.

10.

.....
,tia5Ategas:Nev. ,

Anaheim-Sal-ltd. Ana-Garden Grove, Calif .
Oktiard-Ventura,gtaii.f.4

Fort 1.40.odersiale-:fiOnywood; '..1.a.

Salt; Joe,
., ,

Colorad6 Springs, Colo.
Santa Barbara,,,- Calif.

West Palm Beach, Fla.
Huntsville, Ala.
,Nashua-;.,N.H.

115..2

101.8
8. 0
85.7.

65.8
64.2
56.4
52.9
48.3
47.8

Source: H.S. Department of Commerce, Bureau of the,Cvsus,
1970 Census of Population and Housing, United States

I Summary, PHC(2)-1, Washington, D.C., October 1971,,
Table D. c *

4
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'Standard Metropolitan:StatistiCai Areas, *.

Imity,7"
.

-

Arias pefined in 1960

Areas D.efi-rled4ts of June,-i977

Source:' Maps-'prepared by the Geography Division of togg Bureau of the

Census.
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o APPENDIX C

CENSUS' REGIONS-AND DIVISIONS-OF

NORTHEAST REGION .

New England Middle Atlantic

Cafinecticut . New Jersey
Maine New York
Maisachusetts Pennsylvafiia
New Hampshire.
Rhode Island
Vermont

0

(

South Atlantic

DAlaware. Alabama
'District of Columbia Kentucky

. 'Florida Mississippi
Georgia
Maryland'
North Carolina
South Carolina

II/111P

Virginia
Westirginia

-4

SOUTH REGION

East South Central

k'547r)
Tennessee

THE :UNITED STATES)

West South Central

Arkansas
Louisiana
Oklahoma
Texas

cgs

NORTH CENTRAL EGION

East NortaleAt, 1 Weseworlt 6ehtrar

Indiana
Michigan
Ohio
Wisconsin,,.

Iowa
Kansa%
MinnesOta
Missouris
Nebraska
North Dakota
SOuth bakota

WEST REGION

Mountain Pacific'

Arizona'
'Colorado

Idaho
Manta.
Nevada

/ New Mexico
; Utah

Wyoming

'Alaska
iedlifornia
Hawaii
Oregon
Washington

Source: U.S , DePartment of Commerce,
Survey: 1975, United Stakes
Characteristics, Washington,

Bureau of the Census, Annual Housing
and,Regions, Part A-General Housing
D.C., April 1977, p. VIII.
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4

Special Bibliography on Pol"sible Applian Efficiency Improyements.,,

110nne,' IA. E. Johnson, J. Giatzel,.and R. .TerbOrgC,Honeywell:Cotporate,
, -

/ Research Center, Analysis ofNew England W.1 'Burner
0

Myne, Atigust,29, 1975.,
educing Excess Firing Kate on,Seasonal'ENciency, aoomington r. .

'

4- c .

Booz, Allen and Hamilton; ,Inc. ,.,An Evaluation: of -t /Economics apd.
5* Efficiencies of Heat Pump.and Gas Filthace Sp ce Conditioning Systems

Using. Coal'as.a'Primary Sourde o Fuel, Beth sda, Md., AUgust,4976.

'Briggs; J. R. and C. ,:'.`Shaffer, Seasonal Heat Pump erformance for a

Typical Nortliern'United.States Environment, Idah National

Engineering Laboratory, Idaho Falls, Idaho, October 977.
.00

r:
California Energy Resources, ConserVhtion and Development Commission,

?roposeeRegulations for Appliance Efficiency Standards Relating
to Clothes Dryers,_ Clothes Washers, Cooking. Appliances, Decorative

.
Gas Appliances, Dishwajhers,'Plumbing 'Fixtures, Space Heaters',
TelevisioriReceivers,,find Water. Heaters, Sacramento, Calif.;

June 1917,

Chow; W. S., University of:Wisconsin, Madison, Energy,Conservation and
Ecogomc Considerations in Household Refrigeration, submitted in
partial fulfillment of the requirements for the Degree-of Master
of Sciencelat the Massachusetts Institute.of Technology; August 1973:

, E. C., Seasonal Fuel Utilization Efficiency of Residential
Systems,-ORNLNSF-E1342, Oak Ridge National Laboratory, Oak
Tenn., April 1575, 8

Hise,, E. C. and A. S. HOlman, Heat Balance- -and Efficiency Measurements.
Central, Forced-Air, Residential Gas Furnaces, ORNL-NSF-EP--88,
'Oak Ridge.National Laboratory, Oak Ridge, .Tenn,, October 1975

Hise Heating'
Ridge,

0

Hoskins, R. A. and E. Hirst, Energy and Cost Analysis of Residential ,

Refrigerators, ORNL/C9N-6, Oak Ridge National Oak

Ridge, Tenn., Jamie/1,1977.

, energy and Cost Analysis of Residential Water Heaters, ORWCON-10,
Oak Ridge National Laboratory, 04Ridge, Tenn., Juhe 1977.

:Katzman, L. and R. D'Agostina, Walden Research Division of Abcor, In

A Study to Evaluate the Effect of Performing Various,Energy Sa
Procedures on Residential Oil Burner Installations in the New.
England Area and to Gather Information on the Steady-State and
Dynamic Performance,of'These Installations, Cambridge,-Mlass:,

i August',1975.

A
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,-,. ..

K011,er, J. G. and J: F. Kunze, Spade HeatIng SyStems in the Northwest --...

Energy Usage and Cost Analysis, Idaho National. Engineering
labora.tory, Idaho Falls,.-Idaho, January 1976. ,

Little,-kethur D., Inc., AnAssessMent of Retrofit AutoMatic. Vent Dampers,

_for ReSidential Heating Sy'stems;. DepaAMent of Energy,.Officeof
= Consumerw-Produets,' Washington,'D.C6 November 197.7. .-ti.

.

7,r7.-,::, Sty of Energy-Saving gptions'-for;gefrigerators and. Water. Heaters,
Volume:1: -Refrigerators, Cambridge; Mass., May 1977.

. . 0.,

.

...----,..Study of'4nerkyLSaving Options for Refrigerators and Water Heaters,
. Volume 2: .Water Heaters, Cambridge, Mass:- May 1977..'r

Massachuptts Institute of Technol4y, Improving Beat Pump PerfOrmahee
Via Compressor Capacity Control Analysis and .Test, Volume
PB-250-592, U.S: Department of7Commerce, National Technical'.
Infarmation Service,'Boston, Mass., January 19762.,,,

Alkisri,*R. A. (ProjelotZirettor) E. L.,Kaufman,1). S., StenhouSe,
. K. Khanna,'and P. Sakw4,7, R. A. Ransom Company, -Inc., Appliance

. Efficiency Program Water Heaters, 1 thes Washers., and. Clothes
-Dryers, California Energy ResourteAns rvat and Development
Commission, Conservation Division,Wshingto , .C., July 15; 1976.

Rizzuto, J. E. 'and R. E,.-Fuhrpan, New York State epartment of Public
Service, Office'of Research; The Potential pplcation of Electronic

-Ignition Systems for Gas Appliances in New. irk State, O.R. Report
`75-10, Albany, N.Y.', September 1975.

eStinghouse Electric Corporation, An, Investigati of Methods to Improve
Heat Pump Performance and Reliability in a No them Climate, Vol. 1,
Electric Power Research Institute, Pittsburg Pa., January 1977.

Woroniak, A. and J. J: Murphy, Infodyhe Systems, Inc., Economic-Imact
Study of 'the Appliance Efficiency Program, B-251-665, Federal

k 'Energy Administration, tlfriee of ,Energy Con ervation and Environment,
and Office, of Appliance Programs, Washington D.C., June 30, 1975.
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ABSORPTION RATE: Refers to the amount of time or rate at which units in
multifamily buildings are rented.-

1

AIR CONDITIONER, REMOTE CONDENSER: System characterized by a condenser
in a separate location and for which each part may be manufactured
separately.

4

AIR CONDITIONER, SINGLE-PACKAGE: Entire system is manufactured as a
single unit._

AIR CONDITIONER, SPLIT-SYSTEM: Consists of two or more separate units
incorporating different functions.

AfR CONDITIONER, YEAR-ROUND SYSTEM: Capable of both heating and cooling
functions.

*AIR-CONDITIONING: The cooling of air by a refrigeration unit; excluded
are evaporative coolers, fans, or blowers that,-.are not connected to a
refrigeration unit.

ANTHRACITE: A hard coal containing little volatile matter, low ash and
generally having a heating value of 12;000 I5,000 Btu/lb.

)

ATTIC OR ROOF INSULATION: Includes.roll or blanket insulation encased
in a paper covering, fiberglass batting, and loose insulation which
is poured or blown between the attic floor joists.

BITUMINOUS COAL: Ranking of soft coal generally having a heating value
of 11,000 -14,000 Btu/lb, high in volatile matter and ash.

BOTTLED, TANK OR LP GAS: Gas that is stored in tanks that are refilled
or, exchanged when -empty.

. BRITISH THERMAL UNIT (BtU):. The amount of heat required to raise the
temperature of one pound of water one degree, Fahrenheit under stated
conditions of pressure and temperature.

BUILT-IN ELECTRIC UNIT: Refers to a space &ating system permanently;,:
installed in floors, walls, ceilings, or baseboards.'

CENTRAL AIR CONDITIONER: A'consumer appliance. rated below 65,000 Btu /hour
that is powered by single-phase electric current. It consists of a
compressor and an air cooled condenser assembly and an evaporator
or cooling coil, designed to provide air cooling, dehumidifying,
Circulating, and ay..clearling.

r--

CIVILIAN LABOR 'FORCE: All persons employed or unemployed, excluding
members of the Armed,Forces.

COAL: All coal including anthracite, bituminous, and lignite.

407
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COAL GAS: Manufactured gas made by distillation or-carbonization of
coal in a closed coal gas retort, coke oven, or other vessel.

COMMERCIAL SECTOR (as defined by E. Hirst and J.-Jackson, Historical
Patterns of Residential and Commercial Energy Uses, Oak Ridge
National Laboratory, Oak Ridge, Tenn., September 1976): Those
structures in the commercial lector (e.g. office buildings, schools,
hospitals, stores) that house the service sector of our.economy
(e.g. retail and wholesale trade, government enterprises, health
services). Included in this category are all nonenergy consumer
and government services.

COMMERCIAL SERVICE (as defined by the American Gas Association): Service
to customers primarily en-gaged in wholesale or retail trade, agriculture,
forestry, fisheries, transportation, communication, sanitary services,
finance, insurance, real estate, personal services (clubs, hotels,
rooming houses, five or more households served as a single customer,
auto repair, etc.), government, and service that does not directly
come in one of the other classifications of service. See Standard .

Industria'. Classification Manual (also Appendix A). (T

(a) The size of the customer or volume of use is not a criterion
for determining Commercial Service. The nature of the
customer's primary business or economc activity at the
location served determines the customer classification. If
a particular load to a manufacturing or processing plant
represents the cafeteria of the plant, or a heating load, with
or without any processing load; whether or not separately
metered, the account is classified as Industrial Service,

(b) Gas supplied to commercial customers for air conditioning or
space heating,is included under Commercial Service, whether
or not supplied under a separate rate contract".

(c) For statistical purposes, Commercial Air Conditioning Service
(including any other commercial use under the same rate
classification) should be tabulated separately to distinguish
this from other typesof commercial use. This also applies
to gas sold under interruptible or, off-peak rates or contracts.

COMMERCIAL AND INDUSTRIAL (as defined by the Edison Electric Institute):
A customer, sales, and revenue classification covering energy supplied
for commercial and industrial purposet6 except that supplied under
special contracts or agreements .or service classification applicable
only to municipalities or divisions or agencies of federal orstate
governments or to railroads and railways. Usually subdivided into
Commercial and Industrial or into Small Light and PoWer and Large
Light and Power. Most companies-classify such customers as Commercial
or Industrial using the Standard Industrial Classification or predoirdnant
kWhr use as yardsticks; others still classify as Industrial all' customers
,whose demands oricannual use exceeds some specified limit. These,limits
are.generally based on a utility's rate schedules.

40.8
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CONSTANT ;DOLLARS: Computed values that eliminate the effect of price
changes. They are Computed by dividing current-dollar figures by the
corresponding price indexes based on a year specified as 100.

CONSUMER PRICE INDEX (BLS): Issued by the U.S. Department of Labor,
,Bureau of Labor Statistics, as a measure of average change in thal
retail prices of goods and services usually bought by the families
of wage earners and clerical workers living in cities. It was

formerly entitled "Customer's Price Index for Moderate-Income Families
in Large Cities Combined."

The national index is the U.S. city average, currently based on 56
areas and Separate indexes are available for certain large cities.
The,index numbers are the mathematically weighted cost of a standard
shopping list of goods and services, expressed in percentage of the
corresponding average cost of such List in a stated, base period. The
present indexes are each based on their 1957 -1959 ,average = 100.

CONVENTIONAL FUELS:' The fossil fuels:. coal, petroleum products, or
natural gas.

COOLING DEGREEDAYS: A measure of the warmness'of ifie weather, experienced,
based on the extent to which-the daily mean temperature rises above a
reference teMperature,,usually 24°C (75°F). For example, on a day
when the mean outdoor dry-bulb temperature-is 35°C (95°F), there
would be 20 degree-days experienced.

. .iCUR DOLLARS: Represent dollars in.terms'of the level of prices
pr ailing 'fpr, the specified year, sr e.

DAILY, WAN TEMPERATURE: Generally 4e sum of the -high and row temperature
readingt-divided-brtwo,

DEMAND RATES (as=deflned-bY '671 E1ectr1ic Inttitute):,-Any method
of charge for electric service,;:tbibAS'liasea uPan, or is a function
of, the rate of use, ortsise:00001.1stoiner"40"instel1ation or maximum
demand during a given per,iod/oftittle.,-lil!ffbrent types of demand rates
are flat, Hopkinson methOd,lancr three part Wright demand. (Additional

definitions available in Glossary of Electric Utility Terms,. Edison
Electric Institute, p. 67.)

DISPOSABLE PERSONAL INCOME: Includes personal income less personal tax

and nontax payments.

DISTILLATE FUEL.OIL: The.lighter fuel oils distilled during the
refining process. Included are products shown as ASTM grades Nos. 1
and 2 heating oils,diesel fuels, and No. 4 fuel oil.

'409
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'ELECTRICAL ENERGY LOSS DISTRIBUTED: The allocation7aHcelectricity
losses to the final end-use sectors in proportion to their-'direct
kilowatt-hour usage. In generating... electricity with nuclear or
fossil fuels, approximately:65$ of the energy is lost in, the fqiin
of heat. Transmisssion and distribution losses use an additiorig7,,,
3$ or more of t e energy inputs of the,utility industry. Electrial'
energy losses re allocated in order to"fully account for all energy
used both rectly and indirectly.

ELECTRICITY DISTRIBUTED: Electricity:Agenerated (by pOwer plants and
transmitted to each sector was distributed on the basis of electricity
sales as reported by the EdiSon Electric Institut#'6 The data were
adjusted to the total net generation sand iet imports of 'utility
electricity production in the United States.

ELECTRICITY AT POINT OF'ENTRY: Electric energy calculates at 3412
Btu/kWhr.

END USE ENERGY.EFFICIENCY: The efficiAncy associated with the final
use of the energy excluding any distribution, transmissignirTinin$, 40
and other losses incutreN>the wergy cyCle.

ESTABLISHMENT: 'A single physical location where business is conducted.
or where.services or industrial operations are performed.

EXPANDABLE MOBILE HOME: See MOBILE HOME, EXPANDABLE. °

EXTERIOR WALL MATERIAL: The principal type of material covering the
exterior wall; the material covering more than half .of the exterior
wall is considered the principal type.

FAMILY: Consists of the head of household and all other persons living
in the same household who are related to the head by blood, marriage, I
or adoption.

FLOOR, WALL, OR PIPELESS.PNIT: Refers to a space heating system which
delivers warm air to the room right above the furnace or to the room(s)
on one or both sides of the wall in which the furnace is installed.

FOSSIL FUELS: Coal, oil, or natural gas.

FREEZER: A cabinet designed as .a unit for, the storage of foodiat:
temperatures of --18°C (0°F) or below having the ability to freeze<food.

FUEL OIL, KEROSINE, ETC.: . Includes fuel oil, kerosine, gdsoline, alcohol,
and other combustible liquids.

FURNACE: A device designed to be the principal heating. source for
the living space of a residence and having a heat input rate less
than 400,000 Btu/hr.

A

410



GANG-METERED (MASS METE1ED): A term used to identify several ultimate...

customers whose energy use is metered by a single meter.

.pGAS LIQUIDS: Those liquid hYdrocarbOn mixtures-which are. gaseous at
reservoir temperatures and pressures, but are recoverable by condensation
or absorption. Natural gasoline and liquefied petroleum gases fall
into this category:

GOVERNMENTAL UNITS: A government is an organized entity which, in
/addition to having governmental character, has sufficient discretion
in the management of its own affairs to distinguish it as separate
from the-administrative-structure of any other governmental unit.
To be counted as a government, any entity must possess all three

i of the attributes reflected in the foregoing definition:, existen
as an organized entity, governmental character, and substantial

------.

autonomy.
Q

CGROSS NATIONAL PRODUCT (GNP): Total value'at mar et prices of all goods
and services produced by the nation's economy. dftsdlialcul ted quarterly
by the Department-of Commerce, gross national product is t e broadest
available measure.of the level Of economic activity.

.

,

HEAD OF HOUSEHOLD: The household head is the person reported as the
head by members of the group, except that married women are not
classified as heads if their husbands are living with them at the
time of enumeration.- One person in each household,,family, or
subfamily is designated as the "head." f

t

,HEATING DEGREE-DAY: A measure Of the coldness of the weather experienced,
based on the extent to which the daily mean temperature falls below a
reference temperature, usbally 18°C (65°F). For example, on a day

. whenthe mean outdoor dry-bulb temperature is 2°C (35°F), there would,'
...,

be 30 degree-days experienced. .A daily mean temperature usually
represents the sum of the high and low readings divided by two.

HEAT PUMP: A year-round air conditioning system employing refrigeration
equipment in a manner that enables usable heat to be supplied to .a ,

space during the winter period and, by reversing the operation cycle,
to abstract heat from the same space during the summer period. When
operating as a heating system, heat is absorbed from an outside
medium (either air, water, or the earth) and this heat, together with
the heat equivalent of the work of compression,- is supplied to the
space to be heated. When operating on the cooling cycle, heat is
absorbed from the space to .be cooled and thisheat, together with the
heat equivalent of the Work of com ession, is rejected to the outside

i

medium.

HEAT RATE: lk measure of generating station thermal efficiency, generally
expressed in atu per net of kilowatt-hour.. It is computed by dividing
the total Btu content of Mel burned for electric generation by the
resulting net kilowatt generation.
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1

HEAVY OIL: 'Heavy, thick, and viscous,'usually refinery residuals

commonly specified as grades.5, 6 and Bunker C.
.

.

HOME HEATING EQUIPMENT NOT INCLUDING FURNACES: Vented home-heating

equipment and Unvented .,home-heating equipment.-
-2)

HOUSEHOLD: Consists of all the persons who occupy a housing unit;.

includes the related family members and. all unrelated persons;' if

any, who share the housing unit.

c...

HOUSINGS UNIT, ONE,UNIT ATTACHED: Vedsing unit with one or more walls .-

extending from ground to roof separating it from adjoining units.

17

HOUSING UNIT, ONE-UNIT DETACHED:':Structure is detached from any other

housing unit, that, is, with open space on all four sides. Such units

are considered detachedeven if they have an adjoining private larage

or contain a business unit.

HOUSING UNIT, SINGLE-FAMILY: Includes both one-family attached and

one-family detached structures.

HOUSING UNIT, TWO OR MORE: A structure containing two or more housing

units.

HOUSING UNITS A house, an apartment, a group of rooms, ort single

room occupied or intended for occupancy as separate living quarters.

Separateliving quarters are those in:which the occuants do not

live 'and eat with any other persons in the structure and which have

either (1) direct access from the outside of.the buildinvOr through
a common hall which is used or intended to be used by theoccupants
Of another unit or by the general public,.or (2) cepletk kitchen

facilities for the exclusive use'of the'occupants. Th4oCcupants may'

be a single family, one person.living alone, two .or more families

living together, or anyothea, group of related or unrelated persons

who .share liVing arrangements.

HYDROELECTRIC: type of generating station or power or energy output

in which the prime mover is driven by water'power.

IMPLICIT PRIC DEFLATOR: The ratio of p particular economic indicator.

(e.g.;, GNP) in current dollars to constant dollars.

'INDUSTRIAL:SERVICE (as dfined by the American Ga's'Association): Service

to customers, engaged primarily in a/process which creates or changes

raw or unfinished materials-into.anether form or product. This

includes establishmentS in mining and manufacturing. See Standard

Industrial Classification Manual.
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1. The size of the customer or volume of use is not a criterion
for determining Industrial Service. The nature of the
company's primary.business,or economic activity at the
location served"dbtermines the classification used. If a
manufacturing corporation has only a sales office (no plant);
at a particular location, this is classified as Commercial
Service on the basis of primary activity. If, however, the
'sales office is part of a manufacturing plant, this is
classified as Industrial Service.

2, Gas supplied to these customers for air conditioning or for
space heating is included under Induttrial Service, whether
ornot supplied undei a separate rate contract.

-

.4.-.1

3. For statistical purposes, Industrial Air Conditioning Service
(including any other industrial use under the same rate
classification) ghould be tabulated separately toodis,tinguish
this from other types of industrial use. This also applies
to gas sold under interruptible or off-peak rates or contracts.

q..6

INTERNAL COMBUSTION ENGINE: A prime mover in which energy released
from rapid burning of a fuel-air mixture is-converted into mechanical
energy. Diesel, gasoline, and gas engines are the principal types
in this category.

Y,-

khROSINF: A plOroleum distillate'in the 149°C.(300°F) to 288°C (550°F)
boiling range and generally-having a flaSh point higher than38°C (100°F)

e by ASTM Method D 56, a gravity ranging from 40° to 46° API, and a
burning point in the range of 66° (150°F) to 79°C (175 °F)..

-
(

LARGE LIGHT AND POWER: See COMMERICAL AND INDUSTRIZ1_1'
.

LIGHT OIL: Generally, all oils lighter than residual fuel oils No,.5

illation of crude oil but also including by-product
and No. E6.- Oils that have a lowspecific gravity, usually products
of controlled dist
benzol and toluol. ..

LIQUEFIED :S (LNG): Natural gas that has been liquefiedhy reducing
its temp= attire to 127°C (260 °'F) at atmospheric presSure. It remains
a liquid at 47°C (116°F) and 637 PSIG: In volume .it occupies 1/600
of the' as in the vapor state.

4,0""

LIQUEFIEri PETROLEUM GAS: ,A gas containing certain specifichydrocarbOns
which' re gaseous under norms, atmospheric conditions but can be
lique ied under moderate pressure at normaltempei-atures. Propane
and tane are the .principal examples.

METER RATES: Any method of charge for eldctric service based solely
up quantity, such as kilowatChours used. Different types of
me er,rates are AS follows:

4713
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BLOCK. A certain specified price per unit is charged for all
',or any part of a block of such units, and reduced prices per
unit are charged for all'or any part of succeeding blocks of
such units, -each such reduced price per unit applying only to
\a particular block or portiOn thereof.

STEP A certain specified price per unit is ,charged for the
entire consumption, the rate or price depending-on the
plrticular step within-which the total consumption falls.

STRAIGHT LINE The price charged per unit is constant, i.e.,
,does not vary on account pf an increase ,fir decrease in the
number of units consumed:

ME'TROPOLIT4N, POPULATION: Population liying within Standard Metropolitan
Areas. (See Appendix B) !

so, MIDDLE DISTILLATES: .The'Energy Information AdminiStration't Mandatory
Petroleum Allocation Regulations define middle distillates in
Section 211.51 apr

-

,

"any derivatives of petroleum, including-kerosene, home
heating oil, range oil, stove, oil, and diesel fuel`, which have
a fifty percent boiling point in the ASTM p86 standard
distillation test falling between 371°F and 700°F. Products
specifically exdluded from this definition are kerosene-base
and naphtha-base jet fuel, heavy fuel oils as defined in
vv-F-815c or ASTM D-396,"grades #4, S and 6, intermediate

'-fuel oils (which are blends containing #6 oil), and
Specialty items such as solvents,-lubikantS, waxes and
process oil."

The definition of middle distillates in Section 212.31 of the
; Mandatory Petroleum Price Regulations reads as follows:

"Nos. 1 and 2 heating oils, !Nos. 1-D, 2-D, and 4-D diesel
fuels, No. 4 fuel oil, and kerosene and aviation fuels."

MOBILE HOME AND TRAILER: A. movable housing unit to which a perManent
foundation, porch and/or shed may be affixed; if one, or more rooms
have been added, the.mobile home or trailer becomes classified as a
single- family house.

MOBILE HOME; EXPANDABLE: Single-wide mObile.homethat has an additional ,

room addedihen the mobile home is'put on its site. The room is shipped
with the mobile home unit.

MULTIFAMILY BUILDING: A structure containing, two or more housing units.
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MUNICIPALITY:; Defined by the Federal Power Act as a city, county, f)

irrigation district, drainage district, or other political subdivision
or agency of a state competent under the laws thereof to carry on
the business of developing, transmitting, utilizing, or distributing
plower .

'----

NAPHTHA:.. Any of various volatile often flammable liquid hydrocarbon
mixturesoused.chiefly as solvents and dilutents and as raw matemlials
for conversion to gasoline and substitute` natural gas (SNG)..

NATIONAL INCOME: The aggregate earnings of labor and property which
arise in the current production of goods and. services by the nation's
economy.

1

NATURAL GAS: A naturally occurring mixture of 'hydrocarbon,and non-
hydrocarbon gases found in porous geologic formations beneath the
earthls surface, often in association with petroleum. The principal
constituqnt is methane.

..NATURAL GAS.LIQUIDS: Products obtained from natural gasoline plants,
cycling plants, and fractionitors after processing the natural gas. '

Included are ethane, liquefied petroleum (LG) gases (propane, butartf,
and propane-butane mixtures), natural gasoline, plant condensate, and
minor quantities of finished products such as gasoline, special
naphthas, jet fuel, kerosene, and distillate fuel oil..

. NATURAL INCREASE: The excess of.birthsioVer deaths per 1,000,of the

'population.,

NET, GROWTH RATE: Natural increase Tate (births minus deaths)'plus the
net. legal immigration rate.

NET IMMIGRATION: Total U.S. in.:migration minus out-migration.

NET NATIONAL PRODUCT: Includes gross national Product less capital
consumption allowances.

NONMETROPOLITAN POPULATION: Population living outside Standard
Metropolitan Statistical Areas.

OIL GAS: A gas resulting from the thermal decomposition of petroleum
oils,,composed mainly of volatile hydrocarbons and hydrogen. The

true heating value of oil gas may vary between 8q0 and 1600 Btu/ft3

depending on the operating conditions and feedstock properties.

ONE-FAMILY ATTACHED: See HOUSING UNIT, ONE-UNIT ATTACHED.

ONE-FAMILY DETACHED: See'HOUSING UNIT,. ONE-UNIT DETACHED. ''

ONE-UNIT ATTACHED HOUSING UNIT: See HOUSING UNIT, ONE-UNIT ATTACHED.

ONE-UNIT DETACHED HONKING UNIT: See HOUSING UNIT, ONE-UNIT DETACHED.

415'
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OTHERIFUEL: I lides any other fuel Such as briquettes made of pitch .

and sawdust, or coal dust, corncobs, or purchased steam.

OTHER PUBLIC AUTHORITIES: A customer, sales, and revenue classification
covering electric energy supplied to municipalities or divisions or
agencies of.federal,or stategovernmpnts (as ultimate customers) under
special contracts or agreements or service classifiCatiOns applicable
only"to publiC authorities, except such items as are includable in
the classifications Public Street and Highway Lighting, Sales to
Railroads and Railways, and Sales for Resale.

OTHER SERVICES: :Service to municipalities or divisions (agencies) of .

state or federal$governments under special contracts or agreements or
service classifications, which are applicable only to public authoritieS
using gas for general or institutional purposes. (Excludes sales such
as manufacturing arsenals or publicly owned power systems.) Also
includes sales by the gas department to other departments of a
combination company.

PERMIT-ISSUING PLACE: Local building permit office.

PERSONAL INCOME: The current income received by persons from all
sources net of contributions for social insurance.

PETROELUM: Defined by the Federal Energy Administration and the Bureau
of Mines as including the following:

5GasOline
MotOr
Aviation gasoline

Jet fuel, total.
Naphtha-type
Kerosine-type

Ethane (including ethylene)
Liquefied gases
Kerosine
Distillate fuel oil
Residual fuel oil
Petrochemical feedstocks
Special nathphas
Lubricants
Wax
Coke
Asphalt
Rdad oil
Still Aps
Miscellianeous products-
Plant condensate

PRICE ELASTICITY OF DEMAND: The ratio of percent change in demand to ,
percent change in price /adf P\.

(tap d 3
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PRIMARY ELECTRIC ENERGY: Energy required to generate,-transmit, and
distribute a given amount of electricity.

PRIMENOVER: The engine, turbine, water wheel, or similar machine that`
drives an electric generator.

,

.PRIME SOURCE ENERGY EFFICIENCY: The efficiency.of a unit including
generation, distribution, and transmission losses.

PRIVATE HOUSING: Units built by private developers.

PROPANE (CAI): A gaseous member of the paraffin series of,hydrocarbons
whicAwhen liquefied-under pressure, is one of the components of LPG.,
Contains approximately 2,50d.Btu/ft3 (at 16°C (60°F) and 30"fmercury]
or. equivalently 91,740 Btu per gallOn.

PROVISIONAL:\ A preliminary e timate: The preferable estimate, when
available, is the revised estimate.

PUBLIC HOUSING: °GenerallY,refers to blic housing by various federal,
state, and local agencies for par ular housing and construction
programs.

/ --f' -

PUBLICLY OWNED ELECTRIC UTILITY: Defined by the Federal Power ComMission
as electric utilities operated by municipalities by the

ti
Federal Power Ace and federal power agencies. (

,
.

Defined by the Edison Electric InStitute to indicate-class of ownership.
It includes municipally owned electric systems and federal and state
public -poWer'projeets. Cooperative's-are not included in this grouping.

"R" FACTOR: .:.A measure of a F terial s regi,stance to heat floW in units
of Fahrenheit degrees'per Btu/(hour)(square foot).

.. i
\

.. ,

[

Fahrenheit hr fi2
Btu

\

\

\

RATE SCHEDUIB: The accepted forms of electric rates may be divided

\

into

two main classes, aud''each of these classes into several different
.

types of rates, as follows:

Demand Rates Meter' Rates

Flat Demand Block
. Hopkinson Demand. Step .

Three Part Straight-Line
Wright Demand or Flat kWhr

See alsb DEMAND RATES 'AND METER RATES.

417
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REFRIGERATION UNIT: Unit used for lowering the thermal energy content
of a given medium..

'

REFRIGERATOR: A cabinet designed for.theWrigerated storage of food
above '0°C (32°F). A compartment for storage at temperatures below
0°C (32°F) but above 13 °C (8°F) may be included. A refrigerator has
only one exterior door but interior doors and compartments may be.
available.

REFRIGERATOR-FREEZER: A cabinet that consists of two or more compartments
with at least one of the compartments designed for the refrigerated
storage of foods'at temperatures above 0°C (32°F) and with at least
one of the compartments designed for the-freezing of and the stdrage
of frozen foods at temperatures of 13 °C (8°F) or below. -

4r ,

REMOTE CONDENSER AIR CQNDI IONER: See AIR CONDITIONER, REMOTE CONDENSER.

RESIDENTIAL (as defined by the Edison-Ele
sai'es,- and revenue classification cover
for residential (household) purposes.
individual customer's account.where the
commercial is_ based on principal Us:

tric Institute): A customer,
ng electric energy supplied '"
e classification of an-
se ds both residentialiand

RESIDENTIAL SECTOR (as defined by E.. Hirst and J.'Jackson, Historical
Patterns of Residential and Commercial Energy Uses, Oak Ridge National
Laboratory, Oak Ridge, Tenn.,'Septembor-1976):' Those tructures
(singleitamily,Units',Apartments, trailers) occupiedby households.

RESIDENTIAL SERVICE (as defined by the American,Gas Association):

-1. Witheut.Spacp. Heating

Service to customers supplied for residentiarpurposes
ooking,.watr heating, kitchen heating,' where another
1 is the principal heat for premises, etc.). by individual

me er in a single family dwelling,or building, or in an.
individual flat or apartment, or to not over four househOlds ,

ved by a single meter (one customer) in a multiple family
d or pottion thereof. Si/rvice for residential

ip rposes supplied to five or more households served as a,
single customer (one meter) under one rate classification
contract is considered,as'commercial.and is.Counted.as only
ono'castomer.

Residential premises also used i'eguarly for professional,
or business purposes'(such g.s a doCtor's office in a home,
or where a small store. is.,integral with the living space)
are considered as residential where the residential use is
half or more of the total gas voluthe;,otherwise, these are
commercial.

rp
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ormitories, hotels, re igioUs and eleemosynary institutions
(such as orphan ho , boarding and rooming,hoUses motor
courts, camps, etc., -are considered as commercial customers
for statistical purposes even'thoggh*they are,supplied by
thecompank on a residential rate contract.l,

2. With Space Heating

Service to customers using natural gat.to supply. the principal
spice heating requirements of a dwellingr.other residential
uses are included herein if supplied under the same rate
cla sificaion.

3: Air Con ning Service

Service to customers using-'gas to supply the principal air
cooling requirements of a dwelling; other residential uses
(cooking, water hating, etc.) are included in this r

classification if supplied under the same rate classification.
These customers will be included under-items (1) or (2)
above, As appropriate so that the sum of (1) drid (2) will.be,
Total Residential Service.. HoweVer, four statistical purposes-,
"Residential Air Conditioning Service" (incluc44g any other

'residential u )-should, aIto.be tabulated separately to
,distinguiskt is from Other-tYpes of residential service.

RESIDENTIAL/COMMERCIAL SECTOR: 'Defined .by the Energy Information
Adminisdtration and Bureau of Mines as consisting of housing units,
nonmanukacturing business establishments (e.g. wholesale and retail
businesses) health and educational institutions, and government

:office buildings.
.,

-.RESIDUAL-FUEL OIL: The heaviersoils that remain'after. the distillate
fuel oils Aha ligher-hydrocarbont are boiled off in refinery operations..
Included are products known as ASTM gradps. Nos. 5-and Aoil, heavy
dieseloil, Navy Special Oil; Bunker C oil; and acid sludge and
pitch used as refinerY.fuels.. Residual -fuel oil is used for the

_production of electric power, fOr heating, and for various industrial.
purposes: j

;,ROOM AIR CONDITIONER: An encased assembly designed as a unit for mounting
in a window or through the wall for the purpose of providing delivery
of conditioned air to an.enclosed.space:.,It includes-a prime source
of refrigeration and may include a meansfor Ventilating and heating.

ROOM HEATERS WITH FLUE:. Include circulating heaters,-Iconvectors,-radiant.
gas heatep, and other nonportable heaters that burn gas,:eil, kerosine;

'or other liquid fuels, and which are connected. to a flue, vent, or
chimney to remove smoke and fumes. ,

J.
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ROOMHHEATERS WITHOUT FLUE: Include 'any room heater (not,portable) that
burns gas; oil, or kerosine and which is not connected to a flue,
vent or chimney.'

SATURATION, APPLIANCE OR CUSTOMER: The number of specified appliance
or,users, divided by the basic-units or total potential of the universe
involved, i.e., Gas Heating Saturation related to customers is the
total number of customers with space heating divided by the total
number of customers.

SERVICE TO OTHER,UTILITIES -SALESJOR RESALE (Uniform System of Acco
Service to other utility companies, governmental agencies (municipal,
county, state or federal), rural cooperatives, etc., for distribution
and resale to ultimate customers. Service to-other utilities for use
by them and not for distribution and resale, is to be classified as
residential, commercial, or industrial, depending upon the primary
business or economic activity.

SIC: Standard'rndustrial Classification (see Appendix A).

SINGLE-TAMILY'HOUSING UNIT: See HOUSING UNIT, SINGLE-FAMILY.

SINGLE -PACKAGE AIR CONDITIONER: See AIR CONDITIONER, SINGLE-PACKAGE.

SPLIT-SYSTEM AIR CONDITIONER: See AIR CONDITIONER, SPLIT-SYSTEM.
e

SMALL LIGHT AND POWER:, See COMMERCrAL:AND INDUSTRIAL.

STEAM OR HOT WATER: Refers 'to a central heatingl.system in which heat
from steam or hot water is delivered through r6)diators or other outlets."

STORM DOOR:, An additional door placed outside an ordinary outside door
for protection.against severe weather or to serve as an insulating'_
factor for.conservation,

STORM WINDOWS OR OTHER PROTECTI E WINDOW COVERING: A sash placed outside
an ordinary window as a protec ion against severe weather or to serve

r as an insulating factor for conservation. Included in this category
are protective window Coverrin such as double-glazed glass, closeable
shutters, or plastic.

SUBBITUMINOUSCOAL: kariking of soft coal generally having a heating
value of 8,300-13,000 Btu/lb,,',high volatile matter and ash.

rSUBSTITUTE NATURAL GAS (SNG): A gas manufactured from-carbonaceous
material whose characteristic's are Substantially interchangeable with
natural gas. The resultant'gas is composed primar4y of methane.
At this writing, SNG feedstocks are the light.hydrOcarbons, propane,
butane and the naphthas. Development is underway of processes for
production from heavier feedstocks and from coal.

0
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TENURE: A term used by the Bureau bf the Census to denote type of
occupancy. A housing unit may be either "owner occupied".(if the
owner or.co-owner lives in the unfit) or "renter occupied" (if the
unit Is rented for cash rent or occupied without payment of cash rent).

THERMAL RESISTANCE: See "R" FACTOR.

TONNAGE (as relevant to refrigeration): One ton is, equivalent to 12,000
Btu/hour. This.measure is the heat content of one ton of ice.

TOTAL FERTILITY RATE: The sum of the age-specific birth rates over all
ages of the childbearing period.

TWO OR MORE HOUSING UNZTSr: SeeflOUSING UNIT, TWO OR MORE.

UNITARY AIR CONDITIONER: Consists of one or more factory-made assemblies
that normally include an evaporator or cooling coil, a compressor and
condenser combination, and may include a heating function.as well.
Where such equipment is provided in more than one assembly, the
separated assemblies are to be deslgned to be used together..

UNITS ADDED BY NEW CONSTRUCTION -(as defined in the Annual Housing Survey);
A housing unit built in April 1970 or later. Vacant units under
construction at the time of enumeration were enumerated only if
construction hAd proceeded to a point that all exterior windows-and
doors were installed and final usable floors were in place. Housing
units built during this period but removed from the housing inventory
befdre .enumeration are not reflected.

UNITS LrOST THROUGH DEMOLITION OR DISASTER: A housing unit, in a structure
that existed in April 1970 and was torn down on the initiative of a ,

public agency or as a result of action on the part of the owner is
classified as a unit lost through demolition. Structures destroyed
by fire flood, or other causes are classified as units lost through
disaster.--A-heusing unit is counted.as a demolition or. Aisaster
loss when the whole structure in which.it was located was lost from
the inventory:

UNITS LOST THROUGH OTHER MEANS: Any housing unit that existed'in
April 1970 and the entire structure in which it was located was
lost to the housing inventory through means other than demolition
or disaster. componentomponent inckudes the following types of losses:

t.

1., Units lost by change to group quarters.
2. Units lost from the inventory because they are vacant and

-unfit for human habitation. A unit is unfit for-,human
habitation if the roof, walls, doors, and windoWp.,,
longer protect the interior from the elements.
Vacant units lost from the inventory because there is
positive evidence (sign, notice, mark on the house or
block) that the units are scheduled for demolition or
rehabilitation or that tire), are condemned for reasons
of health or safety so that further occupancy is prohibited.

4. Units lost by change to nonresidential use.
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5. Units moved from site since April 1970. Such moves in the
same area do not necessarily result in a net loss from the
total inventory since they presumably represent units added
in the place to which they were moved.

UNVENTED HOME HEATING EQUIPMENT: A class of home heating equipment, not
including furnaces, used for the purpose of furnishing heat to a space
proximate to such heater directly from the heater and without duct
connections and includes electric heaters and unvented gas.heaters.

URBAN AREAS: Includes people directly within a central city and those
living in adjacent cities of 25,000 population and above.

UTILITY GAS: Gas that is piped through underground pipes from a central
system and serves a neighborhood.

VACANT HOUSING UNITS (as defined in the Annual Housing-Sfifire&A housing
unit in which no one is living at the time of enumeration, unless its,
occupants are only temporarily absent In addition, a vacant unit may ,

be one which is occupied entirely by persons who have a usual.
residence elsewhere.

VENTED HOME HEATING EQUIPMENT: A class of home heating equipment, not
including furances, designed to furnish warmed air to the living
space of a residence, dirpctly from the device without duct connections
(except that boots not to/ exceed 10 inches beyond the casing maybe

'permitted).

WARM-AIR FURNACE:; Refers to a central system which provides warm it
thryugh.ducts leading to various rooms.

WATER HEATER: An automatically controlled thermally insulated vessel
designed for heating water and storing heated water which utilizes
either oil, natural gas, or electricity as the-fuel or energy source
'for heating the w which is designed to produce hot water at a
temperature of lessThan 82°C (180°F). For the purpose of the
Energy Conservation Program for Appliances, the following size and
power bounds apply.

Electric water heaters: energy input rate
voltage
storage,capacity,

Gas water healers: energy input rate
storage capacity

Oil water heaters: energy input rate
storage capacity

YEAR-ROUND AIR
SYSTEM.

s 12 'kW

so v
20 s C s 120
s 75,060 Btufhr
20 s C s 100
s 103,875 Btu /hr
s 50

CONDITIONING SYSTEM: See AIR CONDITIONER YEAR-ROUND'

-YEAR-ROUND HOUSING UNITS: All occupied units plus vacant units which
are intended for year-round use.

4 °
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l'eimuted Title Index

Notations:

# vindicates the beginning of the title

* indicates the end of the title
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nil
residential sector 58
peace heating 57, 58

Petroleum
cnomercial use 219
energy um. IR

renlientinl 'um« 19

petrolonm Penducle
it:gloat/Am! line I'M, 144
energy ors. 14E
hnneabold use 190
renideetial pee in, 190

Petilual fuel nil
consumptinn, 270
cost 226
fuel sales 222
fuel use 220, 222
beafine 220, 222
industrial use 220, 222
retail price 226

Steam,
commercial use 243, 2115, 246

_we
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TOIL USE ,

(See Also ENERGY (15?)
Clothes Drying .

fuel type 55
Commercial Sector

population 120
Cooking

fuel type 50, 52,'56
mobile home 56
residential sector. 52

fuel Price
constant dollar 187 I

current dollar 187, 144
electric utility industry 187, 185'
fuel oil 187 1

gps utility industry 1R1, 188
"tetlidentlel sector let,' 188

fuel Type
hose heating 151'

insulation material 1511,

Heating
fuel type, 56
mobile home 56

Home Heating
fuel type 50, 51

Mobile Home
cooking 56
fuel type 56
space heating .56

Personal Consumption Expenditure 174
Price Index

coal 189
electric utilita, industry 189
energy source 189
fuel nil 189'
gas utility indostry

Reeldential gectal
pepulaIlen 170

Mpolon

1.11.1 typo NU, NI, h!
...airlifting unit 5/

. roulun 57
Meter 4onting

fuel type 55
FtIRVACE

Appliance Inventory
equipment type
residential sector OM

Electric
number 33.

Energy Efficiency 6/
energy conservatton'proTram 65

energy use 240, 2112, 243, 245, 246, performance chafncterisAcs 76
residential use 239, 240, 242

.

Ea6tory Shipment
Rood

1
floor type 34

w

fuel type 34
type 34

Gas ,

number 33 I

mobile home.'56
space heating 56

DPI CO4SuMPTION
(See ENERGY USE) 7

(See FUEL USF)
-1,1121. OIL

Consumption
ccmmerciel sector 191, 293, 245
cooking 50
end use product 219, 240, 242, 241,

2115

heating '50

home heating 50, 51, 151.9
household 191

nereonal consumption expenditure 174
residential sector 151, 152, 174',

191, 239, 240, 242
space heating 50, 51, 56 .

Cost 726
Fuel Price

constant dollar IR/
4 current dollar 187, 188,

residential sector 187, 188
`Fuel Sales

nctivity involved '219, 228..
fuel use 220, 221, 222
heating 219,.220, 221, 222
industrial use 219, 220, 222

Home Hating 152
. price 226

Price Index 189
Residential Use

end use/Product, .239

) 6;1, G APO.

GAS APPLIANCE
(See APPLIANCE. IMM.0117)

UTILITY IMDOSTPY
Consumption

clothes Sftl

cooking 50, 57, 56
home heating 59, 51, 15
mobile home 56
Personal consumption expenditure 17u

region 58
! [

residential. sector(57, 58, 151, 152,
174 I

'space heatingas 50, 51,1 56, 57,.59
water heating 53, 55,1 55

Cost'. .

commercial use 217 I

residential use 217 1

Customer Bills 214, 215, 216, 213b, -'213c
Fuel Price

constant dollar 187
,current dollat 1$17, dAR
resilential-secter 187, 198

Fuel Sales 212c, 213c 216
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CAS IIT I I. ITY INDUSTRY (Cont '1)
HEATING EQUIPMENT (Con t ' d)

commercial use 209.4.211, 215, 210a,
'design option 77 :212b, 213b
energy conservation program 65industrial use 209 '7

equipment type _67quarterly sales. 211,1 210e, 210h, 210c '' home heating equipment 65, 67
212a, 213a Floor FurnaCe

factory shipment 14

residentialiuse 2090 211, 21144 ,210h,

',Hoe? Heating 157 , gas-fired 34Price'Index 189
oil-fired- 34rReveMue 214, 715, 216.

GAS -TIRED 891? HEATER ttirnace
energy efficiency 76Factory Shipment 34, 24
performance characteristics 76(AASOLTNR/

Oil Burner
.Consumption

,

commercial sector 34permonal,consumption expenditure 174 factory shipment 34
E! NT

sector 174
industrial sector 14Govtl/NEEMT OMIT, /

1

....._

residential seOtor 14/ Local
.

.

Residential Sectornumber' 10a
state appliance type 44.

equipment tyre 42number 10a
number. 92'.GRASS NATTONAL PRODUCT '175

Ball Furnacecomponents 160, 171, 172
factory shigint 14Constant Dollar 166, 167
gas-fired 34

oil-fired 34
commercial sector 170
residential sector 170 REATING OILCurrent Dollar 166, 167

,Costcommercial sector 170
residential use 225residential sector 170

Selling Pricesector ,S70
. residential use 225Frlucation Expenditure 171 A
.- MEATII1G STOVE.

.Health Expenditure. 172
factory Shipmentindustrial. sector 168

. fuel type 34
v. HOME dEATING

- fuel TypeH Om
ineulatIon material 151. 152'

Fuel Pew .(. '.

filo) typo Ad, AlomMEAT tome .,.

!Wet INIMLATION
.

'rnvrgy EffirloAry
:

/ cooling mode " Thermal Ilealpfeece I'1
.

Air Conditioning and PefYigeration

800qtRO1n

household income 46

beet pump 101
. Appliance in ntory

Rectory Shipment
Terformance characteristics WI/ 'a li ce type 46, 110 .

hou old characteristics 130
institute 3,44,,..,

household ownership 130
,-.Current Industrial Reports 36

Energy' EfficienCY,iInstallation
air conditioner 88, 89census division 38

'

Energy Use
//'housing unf.ts (new) 38 .41 air conditioner 83, 85, 87,.90, 91,number 30 ,

: .

85bPerformance Characteristics
:

appliance efficiency 92, 77,. 82; 98'cooling mode 99; 100
applianit type 79, BO,' 81heating mode .101, 102, 103, 108
dishwa.04414/f..71 ./

.

RIATED

,

) -fieexer 72, 73, 75, 741,Appliance Inventory :

fuel type '190, 191.residential\sector 48
heat pump 98, 99, 100,'101, 102, 103PFATIer.

heating 'equipment 77Fuel Sales
refrigedistillate fuel oil 219. 221 rat or 79, 80, B1
refrige ator-freezer -79, 80, 81,'82fuel oil ,220, 221, 222.
eater h ater, 71 ..kerosene I "223

. 'amity Characeristics 127. residual fuel oil 220, 222
incomeFuej one

.
26

median 'Oily income -129dietillkte fuel oil, 221
Fuel nse ---,fuel oil 221, 222 ,

census region. 120.'fuel type sn, 51, 58
'coal 229multifamily .huilding 59

Household Characterinticsregion 511

expenditures 13nresidential sector 58
,

i size 128esidual fuel oil 222
wealth 130Motile W

Tncole 110fuel se 56
ROnSEROLD APPLIANCEResidential erfor

(See APPLIANCE /1MENTORT)fuel us 57
HOUSEHOLD INCOMEreg 57

Appliance Ownership,. HE TING Ma./ VT
nce type 46Applra e Efficiency

NOUS/NG /NVEPORTs. 0 ign option 77
Da eenCipelting StgVe /rN,_ - Apartment

absorption rate la
5 . Camping Trailer 17--factory shipment 34

Rome Insulationfuel oil 38
fuel 'use 151, 152des 34
insulation material 151, 152'gasoline 34
thermal resistance 153kerosene 134

Rouging Type 11, 12Food 34
-lost t-unit-- 15, 16',vtnergy tfficienOY 68
mobile node 16

415
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'1101.619C INvIN70ur;v:Unt'd1

new unit 13, 151 16
total unit 15

Motile Home
census region 141, 145
lcet unit 15
new unit IC
residential use 105
.shipsent 13, 141, 142 143
eixe 141, 044

Motor Home 17
Multifamily -Building

-building characteristiCs 150
census region 149. 150
floor area 144 ,

' 'number unit 150
'lumber

housing (Agile . 131
mobile home 131
tenure status 131

eecreational Vehicle
shipment 17

Single-famili Unit
census 'region 146 147, 109
construction material 147
floor area 146
insulation material 153
number 106

privately owned construction 146,
147, 148

unit characteristics 148
Travel Trailer 1710

. Truck Casper 17 «-
9cli9T9G 091T

Heat Puec /nstallatiOn
census division 18

RnMIDIlIER
energy efficiency

central system 67
energy conservation program 85
room unit 67

'3

I

IMMIGRATION,.
united States

annual rate 116
tNCOME

44tanity CharacteristiCs 126
median family income.. 124

Household
.

appliance ownership. 46
Household GWaracteristics 130
Industrial Sector 168
eational .166, 167, 168

ccemercial sector 170
residential sector 47B

INOnSTRIAL sEcTn4
Air Conditioner

number manufactured 47
'Electric Light Picture

number 39
shipment 39

Energy Ose
(ree also Fuel Ose)
electric utility industry

197 200, 203, 312, 313,
14.1 sales 192, 193, 145,

203, 20/44 19Bb'
monthly 195

Fuel Cost
coal 231

euel Sales
electric utility indust y 2040ruel use
(see also .energy (Ise)

.coal 228, 229
electric utility industry 194h A
fuelsales .209, 219, 220, 221, 222,'194b
gas utility industry 204

Gross( Rational Product 166
Heating Eguiement

factory shipment 30,

193, 195,
196b, 199h
197, 200,

395

INSOLATION
Home Heating

fuel type 15140152

Anaulation. material 151, 152
Thermal Resistance

home insulation. 153
single - family unit 151

.1111,

1,,

JACK nucETT ASSOCIATES
energy Vise Study

commercial sector 245
end use product .245
fuel tjpe 245

J sector 237

A

K, are

KBPOSENt
Consumption

commercial sector 141
cooking 50
end,use product 242
heating 50 -

home heating 50, 51
household 141

'residential sector 141, 242
space heating 0, %I
TueXSalei

heating 223
KITCHEN Ouns

Appliance Inventory
export eg
shipment 40

Energy Efficiency'
electric apoltance 67
energyconservation program 65
gas appliance 67

HITCHER:RANGE
Appliance invent,15//

electric 2 , 10
export %h

'''factoryfactory shitirent 31
gas 29, 30
hgusehold ownership 45
market saturation 45
number. 30
shipment .29, 00

number',
factory shipment,

..0

'31

Electric
factory

Energy,Pfdiciency. ./

electric appliance 67
'energy conservation progir Bs
gas

prporr
plihs7 67

number; 41
.GaS

number'. 331

LABOR FORCE
resale

age structure
census region
civilian 120Male
age structure '124
census region 124

124
United stnion

female '123',

Felectric ,Picture
,commercial use '-3ce
residential use 34

rranTiva .

Energy Ose
commercial sector 246
fuel type 241, 246
resideptial sector 239, 241,

LIGHT

123, 124
120

4 A 6

.
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,LIQUEFIED GASES
Consumption

. .

ocemercial sector 191
household 191
residential-sector 191'

.L/OUEP/ED PETROLEUM GAS I

-
.'w` Consumption i "

,:::141.11084;2"562413, 3"5
end use. product 239, 240, 242, 243,

245
fuel sales 224
home heating 50, 51, 151
resiamtial sector 52, 55, 151, 152,

2P0, 242
residential use 234° -
apace. heating 50, 51, 56
total-sales 224
later heating 44, +55_

Home fleeting 152
Residential Use .

° - End use 239
L-Tquxrf rort. 0

Consumption
residential sector 55

. later heatingl '53, 55
LOCAL GOVERNMENT

GoverneOnt Unit
number 10e

,

'M ,OWN PAAILT/NCOME 129
StRCHANDISING

Appliance inventory
air conditioner 29'

(..

appliance type ,29
t shipment 32

,IICROWAVE, OVEN
Th, Energy Efficiency. 67loe:Le ACNE

Air Conditioner
central system 47
room unit ,47

Appliance inVentory
air conditioner 49

Tuel Use ,
. cooking. 56

space heating 56
Honstng inventory

.

!eensus.region 143, 145
Init. unit 15, 16
new gmit 15, 16
'number-}31
' residential use.'" 145
shipment- 141, 142, 143
size 143, 144 ,

tenure -statds 131
'4 `o-.. - Shipment

bonding' inventory 13
MOTALITE. . .

'United States
anneal rate

11.21mf NOMEL
zz

Shipment
housing inventory 17

MUtTIPAMIIE EU/LDANG'
' Appliance inventory

air condttioner '59
region.' 59

!loosing Inventory
building characterietic0..
census region 149, A50
floor space, 149
number 1;491

Housing ,Unit
floor 4liacie ,149

"...mOLT,TPAM/LE EU/LDING INVEWTORE
Enel Use

apace heating 58
M6LTIPAM/LE FICUS/NG'

Apartment
abmorptidg rate 14

-

VI

4 4

NATIONAL ,RESEARO41 COUNCIL
Definition ;

{3.

°.,.comagercial sector 6
NATURAL. GAS

T.

S

. Conpumptia
commercial secitif 18, 20, 190, 191,

243, 245, 246'
endune product 239, 240, 241, 2427 4

2143, 245
enexty use'.244
holasdhold 190, 191 .

. ,

= e,residential sector, 18, .2Q,'190, 191,
\\'239, 240,1241, 242

.

r 1.8nentild: Use
,enUnse product 239, 241

NATURAL GAS LIQUIDS . .

Consiiption, .
.

.1 ...commercial sector IOC'
household 190 ...

-,kekidential sector 190
.

.

* 0
OAK RIDGENATJONAL LABORATOR,

Deflation-
cohegrctil sector 6.

Energt Use Study D.

''Commercial Sector, 246
end use PpOduct 246'

c:C1O11"13734§-

'2

Cit.
Con44iption
. personal cOnsueption expenditare 174

.region 58
,cesidential sector 5, Si, 174"
*pace heating 57, 58'

OEL'BURNER
ot4 FaCtori Shipment

commercial, sector 34
° _industrial septor.."34

mesidential sector,34.
.S

ti

',
.p

PERSONALCONSUMPTION EipEND/TURE 173; 175
Energy Use

fuel type 174

COnsumption
ccfmercialsectde .18, 219
residential sector 18, 219

PETROLEUM PRODUCTS '

Consumption
. , .

coeserCial:sactor 20, 199, 190, 246
energy use 246
household 190
residential Sector

PHOMOGRAPHS
Appliance inventory.

POPULATION :9"Pmelit' 32.'
"Household Charact4fistics

site 128
Udtted States )14, 115, 123 ,.

age structure' 121r, 122
birth rate '116, 117
census division 119

% census regign 118, 120,.124
'change 119', 121
deatherae .116
eeployient 124
faultily characteristics -127

- fertility rate 117

PETROLEUM

'

20, 19Q -

ctr

' fuel use 120
-growth rate 116,. .

hodsehold,characteristics 1+28-, 130
immigration rate 116

, .

5 C ;
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'POPt6.ATIO9 (Cont'd)

labor force 124 Residence Area 125
median family income 129 RESIDENTIAL SECTOR
residence area 125 Appliance Inventory..
resident 118 air conditioner 43, 44, 47, 48, 49,
resident population 125 59
vez 122 appliance type 33, 130PRICE - electric 33.

Retail energy efficiency. 65
constant dollar 187 furnace 44
current dollar 187, 188 gas 33
electric utility industry 187., 188 heater 44
fuel oil 187, 188.

. housing type 47, 48
gas utility industry 187, 188 mobile home u7

-,-..,

' region 59
Appliance Survey

.
iy,s ea. household ownership 45-

COOkirtU
.t

(

/
mobile hose 56 -

Electric Light Vizture
number 39 .

shipment 39 \
Energy Efficiency

air conditioner 88, 89
\

..d

241 water heater 104
!fierce Use 21

(see also Fuel Use)
air conditioner 83, 85.,81. 90. 91;

85b
appliance efficiency 72, 73,,77, 82,

98 ,-

appliance type. 67, 8074a
Arthur D. Little Study' 240
census region 54
clothes dryer 69
clothes drying 54

' clothes wanhvr 70

dlehvashor 71 -

electric lltility,industry 54, 111;
194, 196, 199, 202. lnst 312, 311

entlum product 240, 241, 242
Energy anef. Environmental Analysis,
Inc. etvd-* 242

.

frees. 72. 71, 75, 74a, 74t,'
t:

fuel- ea 192. 193. 194. 196, 199.
202

fuel type 111.20, 54, tdo, 141, 240,
ltil, :42 -,

furnace 76 1. .

.

deg utility initlIttjy 64( 217'
heat- pumppu. qn, 40, 111411, 104, int.
.104

heating-Auipment 76, 77
monthly 22

,
pond Corporation Study 241
refrigerator 79, 80, 81,

refrigerator-freezer 79 81, 82
utilities-' 306
water heater .71

-Family Characteristics 127
income 126
median family income 1'29

Fuel Price,
constant dollar 187
cprrent dollar 187, 188
electric utility industry 117, 181
fuel oil 1A7
fuel. type 117
gam uitility industry 117

.%

gee. utility Industry 118 ,t

Fuel Selee
' revenue' 106

-4.-

RADTO
Appliance Inventory

shipment 32
RAID COPPORAJI/08,

Energy Use Study
end use product.
uel type 241

Oefidentisl soctorg241
.1t..-_sictor 237 App Vet'

*Ping Trailer
shi ent 17

'Housirg I ventor4
ehi pent

le type 117

CU
Motor Hope

Ishipment 17

Travel Trailer
shipment 17

Truck CoMpir
shipment 17

REFPIERATIOR
Energy 1111*

cceeercfal sector 246
fuel type 241, 246
residential Vector 239, 241

ReFHTUEPAToR '
Appliance Inventory .

household ownerehlp 45, 110
erket maturation OS
cumber 30
shipment 29

Electric
rusber 33

Energy Efficiency -65, 67
energy ccnservation program 65
performance characteristics ,79, 80,

81
!xport

number ul
Factory Shipment 31
Househcld Ownership

household incase 46
EEFAIGERATOP+PPEEZEP.

Energy Efficiency 65. 67
.

energy conservation program 65
perforsanco charactorietiCV 79, 80,

RI

Energy Os*
frostfree appliance 82

EFFCETE
Annual Housing Survey

appliance inventory 49
County Eusisess.Patterne

ccsmercial building inventory
commercial inventory 7

- ccmyercial unit
Current Industrial Peporf-s

appliance inventor* 29, 30
report data cosparison 29

eerchandising
appliance. inventory 29, -32
report date colqeriaon 29

',dry., of Current Bueirese
al,pltenc. inventory 29
rcpurt '!<1.4

. y ,..1 car,.

' Ihrt .r

t.

4 18-

51(7(:e also Energy nee)
clothes drying 55

'c''°°1 1 ,44!8;02,2952. 56
fawn sales V. 211, 211f, 212.a, 213,
fuel type, 58

ugas" nli
211b, 212a. 2.12a

209, 211, 214,t* inivetry

`multifamily funding. 58
petroleum 215

To7-1;;;TjUi 729
pr.;

. 11,411,;
yit sr b1,0



Cross Rational Product
constant dollar 170 .

current dollar 170
Heating

'fuel use 56
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STATE GOVNPArT
Government Unit

number 10a
STEAM

Energy Use
commercial sector 243, 245, 286

, end use product 239, 240, 242, 243,
Awhile hose 56 245, 246

Heating Equipment residential sector 239, 240, 242
equipment type 42, 44 Residential Use
factory shipment 34 end use product 239.
rueber 42 , STUDIES

Home Heating Comiercial Building Inventory
fuel type. 151, 152 County Business Patt1rns fl

insulation material 151,.152 Energy Use
k, Household Cdaracteristies 130 Arthur D. Little Study 280, 241P,

sire 128 end use product ,239, 240 ;,/
Housing Inventory fuel tYPe 239, 210

census region 143, 145, 146, 147, Jack Faucett Associates' Study 245
/148, 149, 150 Oak Ridge National Laboratory Study

baulking type 11, 12, 13,'15 246 r
insulation material 153 and Corporation Study 241

N\;!st unit 15,, 16
obile home 13, 15, 16, 141, 142,

,

4 refrigerator-trainer 82
Stanford Resealed Institute Study

1143, 144, 145 239, 2143
ealtifamily building 149;150 Heat Pump Shipment
new unit.. 15, 16 . Air danditioningend Refrigeration

-.4 ,

ngmber.- 131 Institute 36
prlvately owned flonstruction 146, Current Industrial Reports 36

147,-.148 SURVEY 01 CURER/ BUSINESS - a

sillgle-family %Wit 146, 147, 148, 153 Appliance./nventory . a
tenure status 131- ...& air conditioner 29

Populaticn SURVEY 07 PURCHASES AND OVIERSH/P
residence area 125' Appliance Inventory

Space Condit}oning Equipment' air conditioner 49
equigilint type 44 . report data comparison 44

Specs Heating SYSHE AND HENNESSY, INC STUDY
414.

4
fuel.uss 51, 57 Energy Use 237 ,

, . region 57
RESIDUAL FUEL dIL ,

Consumrtion-
.

coeiercial sector (gp, 245
endase product 239, 240, 243, 245 1

ft. residential sector -2 s, 239, 240 TELEvISION
.

-
Cost 226 .

.
App..1.1.11ce Inventory

Fuel Sales '

, - -
.black and white_ 32 '.

activity involved 220 color 32
.fueluse 220, 222 household oinership 130,

. heating 220. 222 shipment 32 '

induStrial use 220, 222 Energy Efficiency '57
Retail Price 226 / energy conservation progralir 65

?CCM AIR CONDITIONER
, 4. T/SCHMAN RESEARCH CORP STUDY

TRAILER
(See AIR CONDITIONER) Energy Caw 237

Housing Inventory
,\\.wer s .1.:: number 131

tenure status/
1 TRANSPORTATION SECTOR

SPACE CONDITIONING. HOUIPINT r,c;

Residential Vector
. ,... Fuel Use '

coal 229
appliance inventory 44 TRASH COMPACTORSPACE COOLING-' ----repplience Inver ry

Energy Use \ number 3
. commercial sector 243, 245, 246 shipment 29

fuel type 240, 241, 242, 243, 245, TRAVEL TOAILER
. 246 \ ,

.

, )
Shipment

residentiat,sector 340, 241, 242 . housing inventory 17.
?PACE HEATING 1 TRUCK CAMPER

(See Also HEAT/10) - , Shipment.

'nefgy Ise , ,
.

, holeing inventory 17
colmercial sector 243, 245, 246
to 1. type 240, 241, 242, 243, 245,
246

residential sector 240, 241, 242
Fuel

mUme

4 .

obile dee5. 5k ,

CNITARY AIR CONDITIONERfuel type 50, 51; 57

HT/LIT/
go: AIR CONDITIONER)

r. tvlicn 7
..,

Multifamily Baildin (50.(ELECTPIC UTILtTY,/1011571,1)
fuel dee' 58 (See GAS IT/LITY 'INDUSTRY)
region-,58 Genetation 1b7 -

Residfntiel Sector
appliance inventory 4

equipment type ,42
STANFORD RESFAICH INSTITUTE

Definition
cemmercial sector 6

Energy Use Stuly
,ocesercial sector 243
'end use prolvt, /59, '4%,
Ykosi ,yp / ;'1,145 ,

'esc,or 217

sr. T. .pay.
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ALL TTIPNACE

r cas-fired 145
Factlry Shipwen

oil-fired 15
0ATER HEATER

Appliance Inventory
electric 29, 30, ?I, 32
ass 29, 30, 32
number 30
shiorent 29, 32

Otehereher- 'Efficiency 71
energy Efficiency 65, 67, 71

clothes washer efficiency 70
desigw option- 105
enerof conservation program- 65
eguipmeet, type 70
technology 71

Export
number 51.

Gas
number 33

.xTen HvATTNG
P).actric Utility 3 ustry

fuel use 55-
pnergy'rource

census division 53
'coal- 53
electric utillyy industry 53
gels utility. iliMustry 53
liguefied petroleum gas 51
liquid fuel 53
%ood 53

Energy Use 243
commercial sector 253, 205, 206
tqiel type 250, 251, 252, 255, 246
.resilentlal sector 250. 251, 252

Gas Utility Industry
fuel use 55

vCon.
Consnwptinn

space heating 56
voter heating 53
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Energy Conservation; Isplicatiocs For Building
Design and Operation

Proceedings 9f a Conference beld it Bloomington,
Minnesota, May 23,,1973, 156 p.

1973
Sponsor: Minnesota Univ.; Upper Midieet Council;

Minnesota Society of Architects
Abstract: 'the conference opened with a discussion

of energy supply and demand, vitM acme
comments on'future availability and prices of
energy, by Mr. Repneth J. smelter, Staff
Economist kith the Ford !egad411e Entrgy
Policy Project. Mr. Charles V. 'Lawrence,
Public Utilities Specialist, Cffice of'.14e
Mayor, New York City, described the resulta-

'. of a study cf energy ccreuepticn in existing
commercial buildings in New Erik City. He
also described means to affect the energy use

. in existing buildings. The neat speaker, Mr.
Paul Achenbach, Chief, Euildirg Environment
Division of the National Bureau of Standards
discussed the several pfcjects involving
energy use and building design and operation
currently undervay in the National !urea,' of
Standards and in agencies and croups with
which the NatidtaluBureau of Standards is -
closely working. Mr. Achenbach emphasized
means and methods to influence energy
consumpticn, and seen: to determine, and
minimize, the energy ese of buildings'ovet
their lifetimes. The loecheon Speaker was
Mi. Gerald Rauenhorst, President, the
Rauenhorst Corporation, Minneapolis,
Minnescta, a eery successful developer. .Mr.
Rauenhorst discussed, it a candid and
forthright manner; the lay in 'Lich he
evaluates the energy use implications of the
various decisions faced by a &developer. The
afternoon speakers were Mr. Blchard G. Stein,
FAIR, and Mr. Fred Dubin, PE. Mr. Stein, 'of
Richard G. Stein and Associate!, New York

.

City, presented- the options available to the
.4 architect to.influence energy use. Mr,

Dubin, Eresidene, Dubin-Nindell-Bloome
'Associates of New York City, presented the
range of options end implications which face
the engineer. The distension sessions vbich
followed the speaker's vets reccnied and are
included in these proceedings. (Ruth, from
Introduction)

Availability: University of Minnesota 15.00

Aehenbach, E.R.
C.S. Dept. of Commerce, National Eureau of

Standards
Addresi: Vaehington,,,CC 20234
NES Research in Suppert of Energy Conservation

Standards for Buildings

Published'in Prcceedings'of the 10th Intersociety
Energy Conservation Engineering Conference,
held in Newarkp telavere, August 17, 1975, 57
P

Jun 1975
,Abstract: Initiation of an energy conservation

program for buildings revealed that, until
very recent*, building. and the mechanical
and electrical equipment installed therein
have been designed for Ice first cost, with
little 4terAnt10-4 given tc energy cost.
Current efforts to draft energy conservation
standards for buildings i owed that neither
the energy ccnifervation Potential nor the
life-cycle costs of many vell-Anown energy
conservation techniques are stabliehed. The
research program of the National Bureau of
Standards on energy ccnservat4cn in buildings
is presented in °egret's, aed ',elected

A

projects are discussed in some detail tc show
the types of information )being developed in
the laboratory, and ie full-scale field
studies of pee and existing buildings.
Additional research needs for energy
standards purposes ere identified. (8
_references) (auth)

Availability: tenter for Building Technology,
National Bureae of standards: whole
conference: Institute of Electrical end
Electronic Engineers, Inc.', 345 E. 47ih.st.,
New York, NY 10017 15000
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Achembach, P.E.
D.S. Dept. of Commerce, uaional Bureau of

Standerds, Institute for Applied Technology,
Center for Building Technology

Address: Vashington, DC 20234
Effective Energy Utilization in Buildings'

Paper Presented at the Third Urban Technology
Conference, Breton, MA, 18 p.

Sep 1973'
Abstract: Local senrtages of gas, oil, and

electrical energy have occurred fur brief'
periods of time in th last year or two.
Steps sust be taker, to prevent a worsening of
this situation in the near future. Design
engineers believe that the energy use in new
residential and commercial buildings could be
reduced by 501 without increasing life-cycle
costs and without redaction in standard of
living if known concepts for energy
con ervation in the design, construction, and
operation of buildings were pat into effect.
Significant savings could also be attained in,
existing-buildings by retrofitting. A major
program on energy conservation tehnology has
been undertaken at the National Bureau of
Standards covering laboratorrand field
studies, analysis of occupant bedds,sed
practices, measUrement technigees. econoeic
analysis of energy conservation conceptst
the mechanisms for implementation of
cost- effective building prectices. The NB'S
program is described briefly-'.Adgether Ath
additional opportunities for 4Wergy
conservation. The probable effects,of energy
conservation on building and urban design are
suggested. (16 references) (auth)

Ackerman, A.D.; Hogarth, P.T.: Burke, B.J
Stone, B.F.

ADS Associates Inc.
Address: 55 Sheeler Street, Cambridge, MA 02133
Cost-Effective Eatods to Reduce the Heating and

Cooling Energy Requirements of Existing
Single-Family Residences

Report No. PB-241919, AAI-75-1e, v.p.
Feb 1975
Sponsor: O.S. Dept.of Housing and urban

Development, Cffice of Policy DevelopvInt and
Research, Division of Building'Technology and
Safety

Abstract: This publication has throe main
purposes: -(1) to be a quick reference guide
for professionals; engaged in the renovation
of existing single - family residential
structures': (2) to permit tht building
professional to determine the cost
effectiveness of different en orgy-conserving
retrofit measures ea applied to particular
houses in particular locations; and (3) to
establish in the building professional 4 high
level of evarenessa about the economic feces
of energy-cow:0-'10g retrofit. (Iron uote to
the'Building friofessional)

Availability: I!'5

403 4 tr, Preceding page thank



Act o, J.P,; Graubard, B.H.: Weinschrott, D.J.
Ra eCorp.
Ad tees: Santa Monica, CA SC406
El icily Conservation Measures in the

Commercial Sector: The Los Angeles Experience
$7

Report No. P-1592-FEK, 66 p.
Sep 1974
Sponsor: Federal Energy Administration, Office of

Energy Conservation and Envircreent
Abstract: The impact of the energy situation of

the winter of 1973-74 cc commercial
establishments in Los Angeles is analyzed. A,
city ordinance was passed to certail
residential use by as inch as 12% and
'commercial use by as much as 331 with a'
'penalty of a 50% su charge on the entire bill
for eVess use. actions in use were
greets} than th ended by the ordinance.
The reasons for t a adicsteents in
electricity consumption as well as specific
measures taken tc reduce consumption are
reported. Some general comments are made
concerning the applicability of the findings
of tKis study to other scene. (BLM)

AIR Research. Corp.: Robert G. Warden 6 Associates
Inc.; Burt, Hill Associates

Address: AIR, 1735 New York Ave. NH, Washington,
DC 20036

Energy. -Fonservation Design.Guidelines for 'MeV
Office Buildings'. Second Edition

310
1975
Sponsor: Gen4ral Services Administration, Public

Buildings Service
Abstract: Revised guidelines for including energy

conservation factors in the design of office
buildings add trc new concepts: computer-,'
software progress fcr analyzing energy
conservation and available sclar energy
technology. Intended for architects and
engineers, this.reference bock covers methods
of setting,energy goals, setting design
criteria, mocking with the climate. d site,
aqd includes detailed notes on des and
construction for efficient energy
Checklists of conservation oprottu let and
suggestions for setting pricrities corer site
selectioq construction, lighting, power,.
heating,/ventilating, air conditioning,
domestic water, vertical transportation, r
solid waste, end operation and maintenance.
(149 references) (DCK)

Availability: Public Buildings Service, General
'Services Administration, Washington, DC 20405
$2.00 A

American Gas Assuciatlon
Address:- 1515 Nilson Boulevard, Arlington, VA

22209
American Naticnal Standard for Sae Water Heaters.

Volume I, Automatic Storage Type Water
Heaters with Inputs of 15,000 Eta Per Hour or

- Lisa

SI 121.10.1-1974, E6 p.: with Addenda ANSI
.- 221.10.1a-1975, 11 p.

1974
Sponsor; AN4ficaa National Standards I titute,

Inc.
itatract: In this publication a ba standard 4s

provided for emit operation, taste:A/Arend
durable construction, and acc ptablV
performance of automatic storage type gas
water heaters with inputs cf 7_,000 Btu per
hour or less, This standard refers to water
heaters for vie with nature m,

manufactured gas, mixed gas, i ied
petroleum gases, or LP gas -air mil urea, and
for installation in mobile homes or
recreational vehicles. '.(BYB)
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Am rican Gas AssoCiation, Dept. of, Statistics
dress:, 1515 Wilson Blvd.,rlingt06. VA 22209

Gas Facts, a Statistical Record of the Gas
Utility Industry

. ,

Annual publication, v.p.
Abstract: These publications contain both csrrent'

and historical information and related data
about the gas utility iadusbry. The gas
utility industry includes all regulated
distribution and-transmission companies and
exclades%produCers. Statisti6s for the given
year and summary data for earlier years- re-. -
shownFive year summary data from '1945 a e
also'included for comparative analysis.
These issues of Gas Fagts are comprised of .t
least twelve sections and a glossary of terms
,relative to the gas industry. The sections
are arranged to follow the standard sequence
of the industry!s lacerations. The first
section serves as,an overall review of the
ylar and those events affpcting the gals '

infantry most importantLy. The subsequent
sections detail current,and historical dote
perti9ent/tc the-induslvy and encompasses
reservese(production, transmission and
distribati n, storage, customers, sales and
revenues., The remaining sections pertain to
financial infokluktion, construction, labor,
prices, and appliance data trends. All data
are relevant tc the operations of a segment
of the- gas utility industry as it existed
during any year in guestitir. -Accordingly,
time series analysis is not completely valid
for comparison with individual company
statistics over a.period of years. The
number and site of companies included in a .

given segment of the industry has- varied from
one year tc another, according tp .G.A.
dpfinitions as explained in the Glossary,
(fro Introduttion)

Availability: American Gas Association, Catalog
No. F10175 for 1975 dbta"

, a

American Gas 'Association, Dept. of Statistics
Address: 1515 Wilson Blvd., Arlington, VA' 2209

7
istorical.stotibtics of the-Gas Utility

Industne4 196E,- 1975 11

209 p.
1977
Abstract: This publicat contains historica

statistics of the utility industry an
.includes sections --.energy reserves,
production; under di t storage, Tian fission
and distribution, rgy consumption,
customers, sales avenues, prices, appliance
data, finance, td pesonnel data., Data
presented in 'e Sas.facts for the
years 1966't ro gn 75 are provided in this
document, .along ith Ilrmary datd for the
period 1.950 thpou 19 k. (BM

American institute cf Akchitects
Address: 1735 New York Avenue NV, Washington, ,dn,

20006
A Nation of Energy Efficient Buildings by,1990

20 p.
Abstract: In this report a witional program is

proposed by the American Institute of
Architects (AIR) to irChieve energy savings
from constructing energy efficient buildings
and retrofitting existing buildings to be
energy efficient. It is shown how the
proposed program ih economically,
financially, and'administratively feasible.
The capital investment ,required to make
current and new buildings energy efficient
-will result in both energy and dollar

vings. Key recommendations are as follows:

4a



(1) the 0.5. should begin ao intensive
program to sake the nation's taildangs
efficient by 1990; (2) oFerationel plans
should to made tc conduct at least six
'national desonstrations.on energy efficient
buildings; (3) the AIR will offer:.
coordinative leadership; and (4) support-for
this program is called for from other
building design grofessions and association,
the President of the 0.S., Federal
departments and agencies, governors and-state,
goVernments, and the Fiivate sector. (BIB)

Availability: Ala Free

American National Standards Institute Inc.
Address: .1430 Broadway, Nep' fork- OY 10018
'American NatiOnal Stan4ard nnr Household

' Automatic ElectrieStorage-TysFe 11Mter Heaters

ANSI C72:1-1972 (Revision of C72. ), 11 Tr.
1$72
Atetraditti,The uurpgienI this standard is-to

,'praqde users and manufacturers with a
reference standard for the test use'and
production of household autcsatio electric
-storigb-type water heaters, that have 1) a
rated volumetric capacity cf not less than 30
nor mere'than 120 gallons, 2) a rated input;
of 12,000 watts or less, ackd-3). a rated

J voltage of 250 V ac or less. Covered in/this
standard are definiticbr, methcds-of test;
performance, function, duratillty; -rafety,
rating, nameplate narking, informatiie
labeli6g, and installation practices. .(IYB)

-American Society of Heating, Refrigerating and
Air-Condijoring Engineers Inc.

Address: 345 at 47th St., New York, NY' 10017
'ASHRAE Handtodh f,Fundamentalr

.W

688 p. ,

1972
Abstract: Ibis handbcck contains fundamental

theory and basic data pertainieg to heating,
' refrigerating, air conditioning, and

,ventilating. The handbcck consists of seven"
sections with the following titles: Theory,
General Engineering ,Data, Basic Materials,
Load Circulations, Duct and Pipe Sizing,
General (Terminclog, Abbreviations and
Symbols, Units and Conversion Factors), and
Basic Tables (Physical Properties of ,
Materials, ,Refrigerant Tables and Charts,
Psychrometric Tables, Weather Data and Design
Conditiens). (MPG)

ASHRAE

American Society of Heating, Refrigerating and
Air-Conditioning Engineers Inc

Address: 345 Cast.47th St., New Tc[k, NY 10017
ASHRAE Guide And Date Book, ApFlic tionr, 1'971

8:5 p. A.
1971
Abstract: Ibis handbook presents (information on

the use of various coeFomeata, unitr, and-
systems tc provide specific conditions psr a
particular luilding or as required fo a
process, suchbas food refrigeration. The
handtock consists of Ail, sections with the
following titles :---ki-n-C-endhreioning,201d

1 sHeating Applieations - Comfort; i

-Air-Conditioning and Heating Applicatrons. -'
Special and F oesIza:. !Ong, RefrigeratiOn;

III

Distriblipion Chilled and ?reran Food; Low
ITemperature A lications; and Industrial 5

Applications of Refrigeration.' (NNW
Availability: AURAE N'
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Aserican Society of Boating, Refrigerating and
Air-Conditioning Engineers Inc.

Address: 345 East 47th St., Neu York, HI 10017
ASHRAE Standard: Energy Conservation in Hew

Building Design'

,ASHRAE Standard No. 90-75, 53-P.
1975
Abstract: This Standard sets forth design

requiCements which will improve the
efficiency of energy use in buildings.
Sections ate included on theexterior '

envelope of buildings; She heating,'
ventilation, and air conditioning (BVAC)
'systems; HVIC equipment; service water
heating; electrical distribution syetemt;
lighting power budget determination
procedure; energy requirements for building,
designs based cn systems analysis; and
requirements for buildings utilizing solar,
wine, or onNer non-depleting energy sources_
(35 rtferences) (BOB)

Availability:, ASHRAE Cinsuletion Sales Capt., 343
. E. 47th St., New Torii, NY 10017 $20.25

American Society, of Heating, Refrigeratlesg,
Air-Conditioning Engineers Inc.

Address: 045 resat 47th Street, New York, NY
ASHRAE Handbook aed Product. Directory: 1975

Equipment.'
LA.

10017

v. p.

1975 1:*

Abstract: The 1971 Equipment volune tuthich vi one
of four volumes of the ASHRAE ti
Product Directory (formerly ASH

took acid
Guide and

Data. Book), is a comprehensive, up-to-dane
source of reference da'tA on air conditioning,
heatiig, ventilatillg, and refrigerating. The
Technical Data section will be revised every
four years. Information is provided on
available types and capacities ;, principles of
operation, construction, performance,
testing, and rating; selection
considerations; and other data on components
and assemblies used to perform a specific
function. The document is organized into
'these sections: I, Air Handling Equipment: '

s II, Iefrigeralion Equipment; III, Heating
Equipment; IV, General Components: V, Unitary-'
Equipment; and VI, General. The Product'
Directory section, which will be updates.
annually, lists addressed for approximately
5000' manufacturers and, product categories)
(over 1300) udder which the various
*manufacturers are listed. A section on
Branch Offices and Representatives of
Advertisers and a list of
Engineering Societie and Trade Associatiots
are included. The Catalog Data section Rto
be revised each year) illustrates products of
leading manufacturers and containsessential is

*I, information on modern equipment. Also
LLincluded in this volume are a complete index
to all current volumes of the Handbook
series, and the 1972 ASHRIE Handb*dok of
F entails. (BIB)

vailab : $42.00

454

American Sociefty cf Nesting, Refc"igerating and
- Air- Couditioning Engineers Int!, rubcommikeem

lor Heating and Cooling Loads
address: 3454E 47th St. , New York,- NI 1001?
-Procedure fir Determining Heating and Ceuling

Loads for Computerizing Energy Calcdlations:
Algorithms for Building bleat Transfer .

Aubroutinem ,

Energy Calculations 1..1E15
, Feb 1975 .

Abstract: Fundamentals of heating and cooling
load calculation proceduressere.doacribad in
relation to detailed heat transfer equations
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along interior surfaces and air in the
building. The discussion includes several

\ siwPAified and approxilate precedures suck as..2
the'Carrier storage lead factor method,
ASHRAE time averaging technique and weighting

0 factor method. Step'ty step calculation
procedures to determine essential-elements of
beating and coolieg/Trne4s, such as conduction'
heat transfer, air infiltratict , solar heat
gain, heat storage, psychrometric properties,
of ej.r; and sunlit drolf of,the exterior

'

,aurftces, are,given..in view ttwaid sasistin4,
an-engineer to write his own computer
programs. (auth)

Availability:. $10.00

Anderson, K.P.
Rand Corp.
Address: Sante Monica, CA S0406
Residential Energy Use: An Econometric Analysis

Report No. R-1297-NSE, 80 p.
Oct 1973
Sponsor: National Science Ecundatifbn, RANN Program
Abstract: Recent studies cf cesidertiat gas and

electricity, demands have a number of
persistent .weaknesses; (1) The

, interdependenciei between household demand
for one type of energy ecurceand that !Or
competing energy sources have rot been
adequately accounted for in the specification
of the yodels and in the situation
procedures. (2) The list cf competing energy
price varieties included in a given energy
demand equatiop is usually restricted to a '

single energy type, despite the possible
implertance,of other such prices. (3) The
price,' elasticity estimates obtained.' leave one
in doubt as to the nature cf Ceres to
price and, in particular, to the role of
inter-fuel substitution compared with be
role of altiCations in image rates cr
;size, efficiency, and featbres of new and
renovated equipment. '... Since the solution
to this problem tears both upon the
methodology of energy demand estimation 4n4
upon the evaluation of policies affecting
energy price, this report seeks to provide
some helpful Clues. l'sece,pd end equally
important goal is to proviai a'more
comPrebensive statistical' picture of
residential energy demand tehavior than has
been availahle in the past. ... 'The
equltions estimated for report., fall into
two Classes: those for p Itting%stocks of
energy-using equipmentehd hose nit
predicting energy consurption: The equations

.for equipment stocks provide information
about the r ative impoctance cf fuel choice

:7
in the ova a 1 responsiveness cf residential
energy con mpticn to price. (fro
Introduction)

ft
s;-'--- Anderson, K.P.

Band Corp. wk. ,

Address: pots Monica. CA 90406
The Price Els ticitrcf Residential Energy Use

'Paper No. P-5 80, 21 p.
,

Atstract:The long-run elasticity (:f house#cld
Set t974 c

energy consumption with respect tp.2,10xice can'
be expressed as the acie'cf a u1, litlavel'and
a fuel - choice elasticit y. Using 50-state
data for 1960 and 197C, this Herod) des,Cribes

both tctal1 elasei ityand to too compdnents.t
procedures for em itating neap mimes for

4:'file frocelfures involv'8 t .estimation of ,

equations fcr predicting s Egkr of . di

, energy-using equipment ty energy type as well
as equations for predicting energy

.... consumption. ?cr. "oVn-prices," the restating
estimates suggest a seam usage -level '':-

... '

elasticity of atcut one-third fcr electrg5ity

-$)

and (less certainly) utility gis and a mean
fuel-choiCe elasticity of about 0.8 for.
eldtricity and 1.7 for gas. Mean cross-price
elgsticitieevary depending on the energy
type and price considered, (13 references)
(auth)

6
1
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Applied Nucleorics Company Inc., Energy Division
Address:-1701 Colorado Avenue, Santa Monica, CA

Guide0:004Energy 'Corset Literature

Vol. III,, No. 1, v.p.: " r*

Apr 1977
Abstract: The Guide consists qt.a bibliography on

fuel cedhervation and efifelent use of
energy. The documents' cited include
technical and scientific journal articles,
popular and trade journal articleW, newspaper
articles, pibliegraphfc publications,
publishe4 and unpublished reports and
symposie,papers, symposia proceedings,
monogrlphs, public documents, and books.
Each';citation lists the title, author,
publication description, institution or ''

corporate huthor, and category and key words,
which describe the document!s'subject matter.
These indexes are provided: Category, Key
Word, Author, and Intktution/Corp9rate
Indexes. Definitions of the key words as
they are used in this bibliographyare
(600 references) (87B)

Availability: $25.00

AA

Associated Univereeies Inc.
Addtess: Upton, NIG 11973 ,

Reference Energy Systems and Resource Data for
Use in the_Assessmeot of Energy Technologies

Report No. AET-8, 135 p,
Apr 1972 S
Sponsor: Executive Offite 'ef the President,

Office of Science and Technology
Abstract: The Crf-ice of Science and Teo nology is

directing an extensPta assessment of new '
energy technologies in order to ntify the
ostpromising set of R&D options, This
report presents a referenc'h set of data ,1
related to the energy system And a framework
for carrying oat the assessment. The demand
for energy has been projected in twenty-seven
end-use categories. Conservative assumptions
are made regarding the-implementation 'of new
technologies and Reference Energy Systems
have been constructed for the years 1969,
1977, 1985, 2000, and 2020. These reference
systems show the energy flows through the
system, the'efficiencies involved, and the
consumption of resources. sum tills are
presented-of energy resourcem74
first-einer environmental-impacts of energy
_use. When applied to the ferenCe Energy
,Systems, the e data indi te the total-,;,- .

resource and environment dl impact of 43n9497
use_ih the future A ne' energy technology
can be 'evaluated 'v substituting that
technology for appr priateeleme ts of the

kpreference systers an* calculatin the net
change in nesource and environmen 1 impacts.'
This cuebination of information thus serves
as a_means of' evaluating the potential
bac/Vita to be gained by research in various
enefty technologies. (E2 references) (auth)

Association of Home Appliance manufscturers
Address: 20 North Xibker Drive, Chicago, IL 60606
AHAM Standards

Abstract: These standards, which are adopted
voluntarily by AHAM's members, are designed
to eliminate misunderatandiqo between

c*
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manufacturers and consumers and-to help the
contuse; in purchasing tote appliances.
These Standards are published:

Self - Contained, Electrically
Operated, Mechanically Seftigefated (DH-1,
American National Standard E149.1-1972);

" Household Electric Ranges (18-1, ANS
. '

C71.1-1972); Household Electric Ranges with
' GlaSs/Ceramic reeking .Tcpr (ER -2, ANS
C71.1a-1975); Cleaning ferfermance cf
Household Electric Ranges with One 'cr More }
Pyrolytic Self-Cleaning evens (ER-3, ANS
c71.1b-1975);,,Test Method fcr feasuring
Energy Consumption cfHcusebold Tumblt Type
'Clothes Dryers (RLD-2EC);,Perfcrmance.
Evaluation Procedure. tot Household washers
(HLW-1, ANS 2224.1-1971); leillSethod for
EeasuringEnergy Consumption cf Household

-Clothes Rashers (111.14-2E0); Test Procedure to
Determine the Freezer Tesperettreuend Eiergy
Consumption cf Household Refrigerators,.
`Combination Refrigerator-Freezers, and
Household Freezers (HRF-Z-E01,1): Household
Electric Dish/ambers (DN-1, ANS A197.5-1975):
Appliance Humidifiei.Standard (110-1 AN5
1E35.1-1972); Humidifier Application' Standard
(140-1A); Room Air Conditioner Standard
(RAC-1, ANS Z234.1-1972); Room Air
Conditioner Sound Rating Standard (RAC -2SR);
Plumbing Requirements fcr Home LaUndry
Equipment (/101-2ER, ANS 1197.2.'1973);
Plumbing Requirements fcr /leasehold
Dishwashers (DR-2PR, ANS A 197.1- 1973)
Plumbing Requirements for,HOlisebold ?odd
A197 Disposer Units IF 2PR, ANS .j
AI97.3-1973); standard' hods cf Measuring.
Houbehold/cod Waste poser performance
'(FWD -1, ANS A197.4-1 4); and Performance,
Evaluation Procedure for Beveheld.Trash
Compactors (TC-1, ANS A197.1-1976). (518)

All Standards are $1.00 each for
the .first 3oopies of the same Standard;
Additional loopier ate $C.35 each

'Association Of Physical Plant Administrators of
Univeriities and Colleges, Energy Prdject
Office

A Feasibility Study,en the Impact cf,Agencies and
Codes on University and College Enetgy Use.
Voluit I: Executive-Sunmari. Volume II:
Source Data

Repoet .11W. 7112-27629-P1P1, fcr Volume I;
Report'Illo. T/D-27629-P1E2, 155 p. fqr volume
11

Mar 1977
Sponsor: EnergyAlesearch and Development

.Administration, Division of Buildings and
Community Systems .

Abstract: This feasibility
deteriine the i.pac
organizations which
and standards tc'new

study wee conducted to
agencies and
lee and apply codes

etstructton and major
renovation projects affecting clleges, and

/universities' ability tc use and conserve
energy. A guenticnnaire as prepared,
setting forth too theoretical models (Major

- Building exceeding $2,000,000, and a Major
Renovation exceeding 1100,000), and vas used
as ,a basis fbr lbformaticn gathering. The
'program involved a survey of, four
representative etates: (1)

California--moderate ciliate, west Coast; (2)
Maryland -- moderate climate, East Coast; (3)!
Michigancold climate/beating region, north;
and (A) Texas --var climate /cooling re ion,
South. Illthis each state, four institutions
wevanalyzed, gee from each otAhe foll ring
types: 11) tvo year putlic ccssunity or'

'; inflict college; (2). four year public college;
(3) Oblic university; and (4) four year,
private college/university. The
recomm4ederiabb-etd conclusions of the survey
are contained in the Executive Summary,
Volume I. The Scurce Data arm" met forth in
Volume II. (16 references) arcs Program
Objective)

Availability: NTIS

Atelsek,. P.J.; Gel/berg, I.L.
American Council cn Education ,e

Addresi: One Dupont Circle. Washington, DC 26036
Energy Costs and Energy Conservation Prograts in

Colleges and Universities: ,1972-73, 197,4-75
0

Higher Education Panel Reports, No. 31, 47 p.
'Apr 1977
Sponsor: National Science Foundation; U.S. Dept:

of ilealth, Education, -and elfare, Office of
, Education; U.S. Dept. Of Health, Education,
and Welfare, National Institutesof.Bealth;
Energy Task Fcrce

Abstract: Based on a survey in which 5 '33 colleges
and universities responded, increases in
energy costs in these institutions between
academic year 1972-1973 and academic year
1974-1975 are detailed, and energy
conservation programs are'described.. 'Between
'these two /ears, total energy costerote 705,.
from,S555 million to $944 million, but total
energy eakeumption decreased 61, fron.4.25 -

billion iherms to 4.01 billion thetas. During
this period the largest increase in per-unit
cost occurred for4r1. (1635), followed by
coal (126%), gas 4%), and electricity
(579., In both academic pears natural gas
accounted for 45% of the total energy
consumed; electricity and. oil abodt,20% and

.

coal approximately 10%. Colleges and
universities in the East and South suffered

.

the greatest increases in total energy posts
(94% and.841, respectively). The bidweSt and,
West experienced smaller increases (48% and
40%, respectively). The energy costs per
student rose'5711, from-.$79 to $124. Three ,

types of conservation programs art defised:
"quick fix," inyolving'obvious measures that'
provide significant energy savings at little
cost; "refit," involving engineering analysis
and moderate amcunts of capital investment;
and esystems convert," involving major
changes.in systems and design and substantial
,capital invettsent. Most of the institutions,
surveyed have Implemented quick fix measures
which could be put into effect by the
physical'plant manager, a:et have not
implemented quick fix 'practices that r nice ,
the cooperation of the institutional
community. Although most respondents fe t
that refit measures should be implemented
further, few reported significant.progresi iG
this area. O'nly one in' five institutions has
upgraded its boiler/chiller plants by '

converting to alternate fuel Sources. "bout
50% of the respondents reported holding
interruptible gas contracts; 441 of these
experienced some curtailment during
1974-1975. (81B)

Availability: Higher Education Panel, American
Council on Education, One Dupont Circle,
Washington, DC 20036'.

Aulatin,t,A.L.; Winter, S.D.
LaIhrence Livermore Laboratory 1

tAdkress: ,Livermore, Ct 94550
. U.S. Energy Flow Charts for 1950,-1960, 1970,

1980, 1985, and 1990 (,

Report to. OCRL-.51487, 18 p.
16,, Nov 1973
Sponsor: M.S. Atomic 'Energy Commission
Abstract: !porgy flow charts for the U.S.,'

shoeing the origin and disposition of energy
,for the years 1950, 1960, 1970, 1980, 1985,
and 1990, are presented along with a
,discussion of their development and the
AlipLications of th data they represent: An
appendix describe he coNstruction of one
chart in detail,.se ving as an example of the

4

method. (Ruth)
Availability: NTIS,

a
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Balachandran; S.
,Illinois Univ., Library
Address: Urbana, II, 61601
Energy Statistics: .1 Guideto Sources

Council cf Planning Libnanitbs,EXChange
'Bibliography 410. 1065, 51 p.

Jun 1976
Atetract: Books and periodical publications

providing statistics(3sta or energy have in
recent yearn mushroomed tresendcasly, in
reapcnse, no doubt, .to the increasing demand
from people involved in research on various
aspects-of energy. This publication is an
attempt to compile a selected,and annotated
guide to 16f "heticnol and international
sourceaof statistics cnverinr511 forms of
energy such/ as ccal, electtiCity, natural
gas, nuclear,power, petncleum, solar and
othersiscellanecus type'. While each of
theAe forms are dealt with accurately 'and in
considerable detail, the first section covers
compceite 4ottrces, i.e. sources whose
coverage extends tetall forme cf energy.
Within each section, the arrangement Is
strictly alphabetical. Other rseful features
of this guide are a subject index and

.
directcry of publishers. (fro Inttoduction)'

Availability: Council cf Planning Librarians,
P.O. Box .229, Mcnticellc, 14 61856 $5.00

' r

Palachandran, S.
Illinois'Oniv., Library
Address: Urbana', IL 61801
Energy Statistics: An Update to Bibliography No.

1065'

Council' 4; Planning Librarians 2:Change
Bibliography Bo.- 1247, 22 p.

Mar 1977
tatract: Citations to,(10 pctlicatiscps containing

energy data are presented la thla
biblicgrachy. The types of statistics
covered in eachisource are described. A
/subject index it crcvide& (BTE) .

Availability: Council Of Planing Librarians,
P.O. Bon 229, Monticellc. IL eless $2.00

L
Ball, S.J.. .- . .

,.

Cak 111)9e National Laboratory, Instrumentation
.m A Controls Division

Address': Cak Fidge, TN 3784C .

Experimental Investigation cf Retrcfit
for Motile Bcoes

i 1

Report No. CRR1/4/CON-9, 34 p.
Mar 1977 '

Sponsor: Enbrgy,issearch and Develcpment.
E9sieiStration, Livision of Buildings and

"Industry; Federal Energy'Administration
Atatradt: A mobile4c4 locat40 ie,Cak Ridge,

Tennessee, was eestep tc determine, its ,
energy-use characteristics-tor Loth space
heating and cooling% The mein objective Was
to dete4mine the energy ravings that can be
achieved by the addition of retrofit items
suet, as stows windows, skirting', and extra
insulation'aed how these savings vary with
weather conditicnm. Analysee cf space
heating data by that energy savings

12A
a °aching % can be achieved, but analyses

ljace co ling data were inccnclneive. (2
'references) (auth)

:liability: 47I5
u

Cptions

Bauilo,'P.S. (ed.): Million, C.L. '

Energy Demand Studiem: Majcr Ccnsuming
Countries. An lyres of 1972 remand and
Projections of 1989 Demand

First Technical Bepcct of the Workshop on

6

Altehative.Energy Strategies held October
1974, MIT Press, Cambridge, MA, ISBN
0-262-23076-3, 567 p.

1976'
sponsor: National Science roan tion
Abstract:. The Workshop on Alter ative Energy.-

Strategies (VASS), which Or it convened in
October 1974, is an. ad ho', international
project with cver 75 t cipabts from 15
countries. Thke first to hnical report of

..NABS presents project/ ns of energy demand to
the year 1985 and detailed 1972 energy demand
data for 13 countries (Cspida, Denmark, .

Finland,' France, German Federal Republic,
Italy, Japan, Mexico, the Netherlands,
Norway, Sweden, the United Wingdom,rand the
,U.S.).: Energy demand projections are made
under five different scenarios based on a .

number of factors, including economic growth,
OnergY prices, and nationO1 energy policy.
Part of this volume contains an
/ntroductiOn and Overview, the Workshop
Methodology, and a Summary Of the National
Demand Studies.' In Part' II each chapter
covers one country and includes do overview
section; mt etbcdology section; an analysis
section.: and a section.containing summary
tables.And detailed worksheets with economic(
efficiency, and energy-use data for all

...sectors (transportation, industry.
commercial, public, and nesidential). (BIB)

Availability: MIT Arens
W

Batey, J.; Gazerro, M.; Salvino, F.J.; Berlad,
A.L.

Brookhaven National Labcratory
Address: Upton, NT 11973
Energy Management in, Residential and Small

.Coesercial Buildings. Annual Report, Fiscal
Tear 1976

Report No. BNL 50576', 60.p.
Jul 1976
Sponsor: Energy Research and Development

Administraticn
Abstract: The goal of the present prograris to

d velop the technical basis for efficient
en gy use in space heating of residential
and mall commercial buildings. Part One of
the report describes efficiency measurements
performed on conventional res/Oential
oil-fired hct water heating eguipsent,
including both steady state and cyclic (part
load) efficiency determinations. A list of,
preliainary recommendations for retrofit
actions to iscrcve eff4ciency is provide'd at
the end of Part%One: A sureary of work .

carried oltin.the areas of thermal storage 0
media( fenestration, and building thermal
dynamics is Preginted in Part II. (9 ,

neference%) (meth)
N7IS.

'Baughman, M.L.;Jcskem, P.L.
'MassachuseAts, Institute 9f Trchnology, Energy

Laboratory
Address: Cambridge, 11k
Progress RepAt on Energy System Modeling -

Interfuel Comcetitivn

Report 'no. PB-239292, 24 p.
Feb 1974
Sponsor: ional Scienge Fm2nba0on, WANN'Irogram
Abstract:. The Inernq'SysItem Modeling progerae is

addressing ins,.-3 of intetfuel zubstItution
on the national and state le4eb. This. is

being done via the construction of policy
planning tools that can be Used for analysis. -

and, eealuatiOn'cf policies that impinge upon
the economics and inveitmentetrategies Of
suppliers and/ct conpumers of various Cnidtgy
producing 'and consuming subsectors. The
steps involimed in such a process include 1.
the dorelopsent of conceptual modeliv2. the

A



identification of data reeds acd estimation
of tie motels; 3. an assessment of the model
Validity; 4. testing acd using the model-for
prediction and policy arslyeis't see that it
actually ham the desired capabili ieq, and
finally, 5. implementation of th model use
and results. This papc discusse
approach (Sectice II), the progre date

n of(Section III), and the future di
the effort (Section IS) in this program.
(auth, from Int- rcdcctior)

Availability: IITIS

Baughman, el.; Joskov,;F.L.
"'laMsachumetts Pnetitute Of 'technology

01

Address:. Caleb dge, MA
The Effects' Fuel Ericee.cn Residential

4Applian Choice in the United States

-land Economics, 51(1), cp. 41-49,1Feb. 1975)
Fat 1975
Atstract: The effect cf fuel prices on fuel

choice decisions made by residential
,consumers is estimated icr space heating, .

water heating, cocking, and clothes drying.
Thesesener0 usage categories account for
about 80% Of the energy consumed in the
residential sector of the U.S. A model is_
developed to analyze the appliance
alterhatives. it is concluded that fuel
prices are an isportant factor in appliance -

choices. These results iply that
possibiltties for fuel avitchicg in the
resident al and commercial sectors should not
be overlooked when formulating energy policy.
(13 references). (BYE)

Baughman, R.I..; Joskcv,
naekachisetts Institute.of 'technology* Energy

Library
Energy Col:gumption and Fuel Choilce by Residential

.

and Commercial Consumers in the-United states.---:

ort So. RITE 75,,e24,31-F...1540Ret frith
tease title vas Fseamted at , delergpoe--dp-
EnA4 erJunegy Mode28-,lng and-TbreCastin,ey,eckik.

. Ci1974
2C ,May 1575
Abstract': The authors specifkaid estimatoih

model cf total energy consumption in te
'residential and commercial sectors'i the . 4

united States, and the distributiOn f enerip*.
consumption among the three energy /sources
used extensively there: gas, cilland

---"/ distribution aeon? fliels. (20 references)
(from Introduction)

Baughman, M.L.; Joskow, P:L:; Zerhoot, P.S. "

naneachusetts Institute...of.TeChnology, Energy,
Laboratory

tddrss: Cambridge,: BA 02139
Xhterfnel Substitution'in the Consumption of

Energy in the Dated States. Part
Residential and Commercial Sector

3

Report No. MIT-EL 74-002, 90 p.
25 llip.1974
Spool:ark MationelScience Foundation, BASS Program
Oatract: 'Results icr the determinants of energy-

conageption in the residential and coumercial
ApectolsCin the United States are presented.
asst.', a discussion of the conceptual model
used 'for fuel choice decisi9ans is presented.
Then, empirical results are given for
appliance choices in the residential sector
for four selected appliances and' for the
"fuel-splita of aggregate energy consumption
among the three fuels used in the residential
and commercial sector. Th6.own-price and
cross-price elasticities are estimated and
discussed. .11ext, the paper, discusses the
determinants of total energy 'ftmand in the .

- residential and commercial sector and
presents empirical:results for a sipleaftlov
adlustsent model. The long run price
elasticity cf total demand in this sectcr is
estimated tc be about 0.5, while the short

.

run (one year) value is -0.15: Finally, the
estimated relationships are usedo make
-projectione.to 980 for alternatiie price
scenarios. These results show that tr
signit/cant consumption responses to changing
fuel prices can be expected and, further,
that acme states are uch.more dramatically
impacted than others. (1,& references) atit)

Availability: "MIS
e

*

asaesoliel,,m.m.-pmeeitp:3,;. .. a, 0.q
11.5z fleptv:0ie4erceltaticinkt Bureau of

Standardi, -Institute for Applied Technologyi:,.
Center for Building Technology. .

°Addrela: Washington, DC ?0234
.

- ...-

---ec-aificatlon of Fluorescent lliminairee,for En(irj-t4-'
4?.':::. Conservation -,7f-r '.

ele icity.' I their conceptAaylzation of
th fuel-choice cisior, the ogesumer
decisict-making Fro ass is c "'posed of tiro
steps:" (1) the consumer de idea on a level'
of energy using services t at; he desiCee

N based on the FrrCe'of erne gy41,the prices of
other goods,and services dbouseheld
income (this decision de/1 es the expected
level of energy that'w1/11/be,consumed);and
(2) ttile consumer"then ifseies to, find
combination of fuels, hat gill' provide'theae'":-
sources most cheaply
two -step FrOceduce
recursive in reali
ileeltaneities as
firstsection of
model that is_u
Section Ten pre
parameters of
seris-cross.

..T9§5".1972.
:estimated r

' of total e
for the r
rased co qq

. future ln ividual fuel pricer. aging
relati energy,Frices.(relative to of
price ot'.other goods and services 1 d
tele otbmii has pram' effects

he .1e, 1. cf cner41 consumption and its

bvidusfy this ,"
ct completely

but has strong
ated mith'it. ... The
paper sets up the basic

d for estilation....
eois 'ultimates of the
bib yodel based on time/
'ion data for 49 states for

1 third section uses t se
lationships tc make projec8 ono
etgy consumption and
identiel and eoesexci

it possible acenacics

_),

Report Bo. COM -75- 11365, 165 TO-886a 18 p.
Oct 1975
Spots:or: Federal Energy Administration
Abstract: Reducing energy consumption in c:.istinv-

buildings by reducing the number of lamps
presents technical problems vh'en tdre then

i ,olte- fluoreacent laspoperates frog a sEngle-:'
ball*St. ,A preliminary investigation vas ,

der ehereby'capacitors were substituted for

I/2
ne fluorescent lamp in a two -lamp luminaire

. which operate& vitt -a aingle.ballast. Under
.Z. optimum conditions, lighting efficiency
' (foot- candles per watt) was nearly as high ni

reduced power input gs it was with two lamps
. .' operating normally. d failures in Ilightbng

equipment or capacitors occurred and no fire
hazardsa other safety hazards, or other
unsatisfactory occurrences Were-:Vbserved., A

a s more thorough investigation involving a
number-of parameters is needed to aSC..-Irtali, It
the feasibility this modification. (Aueh)

availability: MTiS; also available from GPO
$0.65, SD Cat. Po; C13.O6:886

Beller, H. (ed...)

Brookhaven Rational Laboratory
Addrein: Upton, NY 1.1973
sourcebook for. Energr,Aesesemeot

Report Mo. DOL-50483, 204 p.

5,

4 1
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Dec 1975
Sponsor: Energy Research and Development

Adlihistratico, Cffice cf the Assistant
Administrator for Planning and Analysis

Abstract: An analytical approach is presented
which is broadly applicable tc the assessment

. of energy technclogies and. policies. Use of,
the Reference energy System approach permits
Che examination cf the economic,
environmental, and resource implications
resulting free the mubstitutice of cne fuel
or technology for another. Included as tools
for such analyses are eta necessary data and
methodology; as well as a met cf Reference
Energy Systess (i.e., network representations
of the major components cf the energy system
for given years specifying reacurce
coneumption, fuel tranarertaticn, cenversion

"processes, and end uses) covering -the
1972-2OP period to serve as beeelines for
the perturbation analyses tf:.irteremt. (71

references) (auth, abstract modified)
Availability: NTIS' .4

, st 410

Beau, C. A. '

'-0.5. Dept. cf commerce, National Ecteau of
standards, Institute for Applied Technology

Adress: Walhingten, DC 20;34. .

Conservation via Effective One of Energy at the
Pojdt cf Consumption

Report no. NSFIBA /N -73 -180, paper presented at
NSF Cenfeeency "Energy: Demand,
Conservatio'n, and Institutional Problems,
held at nessacbuaetts Institute of
Technology, February 12-1%, 1973, published
in proceedings, nacrakie, H.S. (ed.), pp.
467-482

197
Sponsor: National Science Foundation, HAWN Program,.
Abstract: Methods of conserving energy at the

point of Consumption axe exrleetd. Some
examples cf opportunities for improving
effectiveness offenergy consumption in

ghb buildings are discussed under three general
186....- areas: design including insulation,

fenestration, selection cf heating and
ventilating equipment, etc.): ccestruction,
practices in implementing design; and
OccUpant practices in using buildings.
Industrial energy consumption has not been
studied thoroughly. Mary fairly- simple
measures, such as plugging 14ats in air and

am lines .and furnishing ateammat the
required temperatures and ;caesuras, coutd
result in considerable energy conservation.
required

Data, are cited tc support the belief that the
prastices and equipment used it various..

. industries could be substantially improved to
conserve energy, and-in wavy calms the
improvements would,te economically justified,
Additicral information cc mays to conserve
energy coupled eleh'imere effective technology
of materials and machinery ehoeld result in
substana1 energy savings in both the
"residential and Industrial Wrectcrs. (16'

' references) (BLH) .

Availability: MIT Prams, eambridge. MA 125.00

for entire proceedings

A.

Berlady A.L.; tin, B.C.; latety, J.: Salzano,
yu, U.S.; Hoppe, 8.J.; Allen, T.

Brockhaven national laboratory, Dett. of'Appllmi
Science.; state Mpiv. of Mew leek; Ccllege of
Engineering ant Arplied,Sotinces

Address: 8A1., Orton; MT .11973; SOT, Stony
Brook, sF 11794

Seasonal perforeancand Enirgy Cares of Oil or
.

Gas-Fired Boilers and Porn

Report Me. ESL 50647, 63p.
Mar 1277
Scenear:t Energy Research.end Deeelepee

Administration

me

Abstract: The seasonal' operating cost of a small
oil or gas-fired boilet or furnace, depends

'
upon the intrinsic merits of the device
itself, the appropAateness of its capacity
and cycle charaeteristice to the imposed load_
conditions, the weather characteristics and
heat loss characteristics of the building
being hefted, and the control philosophy
employed.' The current study provides the
bases for dcmparing quantitatively the
seasonal' operating costs of Various specific

syniessi, as influenced by' he device RR

space heating and/oedamestic.hot mate

speciles and device interaction with the
space onditioned system that it serves. The
resulting- formalism is applied to various
space heating systems. .Quantitative cost
comparisons are presented. (6 references)
fauth)

Availability:A(71S

Berman, M.B:: Greubard, M.d.
Rind Corp.
Address: Santa actica, CA 90406
A Model Of Residential Electricity Consumption -

Paper No. P-5063, paper presented at the
operations Research Society's National
'neeting'in San Diego, Novesber..12-14, 1973,

.0. 41 p.
Jul 1973
Sponsor: National Science Foundation,

Program; California state Assembly (sly
Abstract: ThiSj paper examines the impact of price

increases Of electriciti, on different income
classes'oe, consumers ib the residential

.sector. Residential electricity consueptile
in Los Angeles in.1970-1971 is analyzed.to .

provide eseiCates cf electricity use by
income class- Future consumption of
electricity ie the residential-sector ofLos
Angeles isesiimated; with and mithogt
electricity, price increases. Several mays to
mitigate the'efTects of the pric increaseS
on lom-incoie groups are disc ed. (27

references) IMPG),. ,

Berry, S.A. (ed.)
n.5. 'Dept. of ceaserce, aa onal Bureau of- N

Standards, inetitute t Applied Technology,
center for Building Teb ioology, Office of
Builelipg Standards and Code 'Services;
fatiosal Conference of States on Building.
Codes° and Standards

Address: DOC, Washington, DC -,20234
Emergency Workshop on Energy Conservation in

Buillkgs. national Conference of States on
Beira:Jag Codes and Standards and National
Bureau of Standards Joint, Emergencl Workshop
on Energy conseivition in Buildingt-Held 'at
the U.S. Department of Commerce, wash/J[11ton,
DC, on Jnne 19, 1973

Report No: COM-75-10766, OBS-TN-189-1, ,31 p.
Jul 1975
Abstract:. This repOrt coitains the non-technical,

presentations given at the National
Conference of State'', on'.Euilding,Codes and.

.

Stan4ards/Natienal Bureau of Standards Joint
!AEsergency Workehop on Energy Conservation in ,

Buildings. Presentations included in this
document are those of-other Federal Agondieli,:.
States, technical eccieties and ilduhtel
.organizetions, This document is d companion,
doculent to offs Technical -Note yog;
TecinicaiOpticlis for Energy Coneervition in
Buildings. (ee0

Availability: NT/Walso Available from 440, SD
Catalog No.'C13:46:789-1 1A4
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Bhagat, N.; Jones, H.G.M:
Brookhaven National Laboratory,Dept. cf Applied

science, Energy Policy Analysis Group
Address: Upton, NY 11973
Simulation of Residintial Energy Use and'Its

Dependeace cn Lesd Use and Economic Parameters

Deport No. Rat-19307, Paper presented at the
.

meeting of the Cperatiore Research Societ; of
America/Tee Institute of Management Science
in San Juan, rant° Rico, October 16-18,,
1974, 32 p.

1974

Science Foundation, B Program
Abstract The present energy crisis has

intr dated a new dimension to land'use
planning. To be feasible, a land use plan
must be developed with energy supply and
associated environmental effects included as
constraints. This paper discusses the
simulation of residential enengy consumptipM
and its dependence on land use planting *."
variables like housing type, size of house,
andiesily incae. (11 references) (truth)

Availabflity: WEIS

Bccz, Allen Haailtor. Inc.
Address: 4733 Bethesda kve,,'Bethesda, CD 2001A
An Evaluation of the Economics and Efficiencies

of Heat Pump and GeeTureln,ce Spice
Conditioning Systems Using Cal es a Primary
sodice cf Fuel

:

. AugI976 '
.

), ,

Spcnsor:,Energy Research and DevercFsed't
Administration, tivisiot of,Buildings and
Industry,Conservation

Abstract: The cast and efficiency'cf three
alternative spice conditioning systems are

f evaluated and compared. The iryeteSs WAR':
study are: (1) a gas heat pump,fueled.by a

'

substitute natural gas (511G) derived.fr
coal; (2) an electric heat pueF with
electricity supplied,thaugh coal-fired power
generation: and (3) a conventional gas

..."furnace fueled by 51iG. Amithematical model
representing the costs of eacb.system is
dealOped to determine cost and.elficiencY of
alternative syStems. A sensitivity analysis,
consfIlers the variability:that could 'occur in
important factors for each sys,tes4and
determines the impact of this varkhbility on
costs and efficiencies. "No one 4%ptea is
found t have a clear economic Ce4efficiency ,

4
adapt& e ).11 all locaticgftcr undewhdr1
operatic conditions. 1IETS"documen%100 °

Organized into fcoc chapters: Overview and )
5amery of !inclines; Methodology for-
Evaluation of Alternati,ve,5pace Conditioning
Systems; Sample Application of the

,..

Methodology to a,Specific Climatic Region;
.

`and.5emsitivity .-4 Results ;Ito Changes in Key
Parameter% (e.g., Region, Peel Costa).'
Appendices are included on beat paps
(definition and operation), environmental
impacts associated with the, conversion of
coal to SNGand to electricity, comparison of
alternative end-use device financing

e strategies, and inpui iatiablem,ssed in
illustrative applications of the model... (38-
references) (BYE)

.. ,

'Boos, Allen Applied ,B semen,; a Division of Bcroze
-Allen 6 HaiiltonC.Ind.

.

Address: 4733 Iratheadil Ave.,-Betbesde,.ED 200'14-
Caparison of the Assumptions, Eetbodologies and

Conclusions of Three Reeldentisl Space. _

Conditioning _

,.;,

-Nov 1976-

7

. -
.

"'I.

SponsorOnergy Resisrch and Develkpment

,2./
Admisistration,'Cfficenof,Con aaaaa tiosye

.

I

Division of Buildings and Coma6nity/systema
abstract: ;This report alpacas the results,

assumptions, and methodologies of three
studies which analyze the relative costs and 4

e nergy effiCienciea of electric aid gaS
resideitiakspane conditioning systems/ The
studiesare:* An Evaluation bt the Ecbnomics
and-Eificie cies of eat Pdep land Gas Purnac
Space Conditioning 5 stemfi Using Coal as a
Primary source' E I, by Booz, Allen G.

u t 1976 :' "Comparative
$ face Heating Cysts for Gas and ElecticitY,"
by Nertherp Natural Gas Coupeny (LING), March '
197 and as FOssil.Euel Choice-To

cture Gas or Generate Electricity," by
P is GAS end Eftctric company'(ntE),

,February.23, 1576. Ea9h of these-studies has

ezplai why there ere differences and also
This docuudimt tries

pinpoints be important factors that should
be taken into consideration in studying
alternative space conditioning systems.- It
is noted that a laree number ofotimportant
data assaptions TA detailed statements Of

. methodologies -used in the REG and PGRE
'studies were not contained in"the,report
documents available for'use in tills analysis'.
(BYE)

4

Brainard, J.; Devitien, H.; Jloettle, R., Iv ;,,.
Palseeo, P.P. ;

Brookhaven' National Laboret9fi, Rational-Cater
for Analysis of Energy Systems,' Policy '.
knalysis Divinann

Address: Upton,,NT 11973
A Perspective on the Energy Future of the

Northeast United States

Report No. BSI 50550, -220 p.
Jon 41976
Sponsor: Energy Besearch and Developoent'

Admihistration, Division:of Biomedical and.
Environmental Research 7

Abstrdct: The past and present energy supply,..and
demand patterns for the.Onited States add. the
Northeast region are reviewed, On the basis
of detailed analyses of present and possible
future supplY and demend'activities,"'
scenarios for thm4 years 1985 and'2000 are
constructed and compared. Economic and
environmental consequences are also
discussed. The principal findings.are: (I)
conservation.measures can reduce fuel add
resource requirements in the Northeast,ty
over 30%; (2).cil imports are likely
continue to be .e major energy resource for
thelortbeast: (3) A shift to coal and other.
alternate energy suppliet, coupledwith
increased conservation, could compensate for
curtailment in theuse dr nuclear lever in

, the region; (4), new resource technologies are
capable of applying up to 20% of the
region's energy requirements` in 2000; and. (5)
ho single'supply technology or single (.

,conservation, strategy taken alone cab reduce
the region's increasing dependence on foreign.
oil. Hather,the creation of an acceptable
energy system for the region sill require,
efforts in -ropy directions in teas both of

',reducing demand and developing reliable)
diversified supplies. (44 references) (auth,
abstractumodified):

Availeb
rg'

NTIS

Itrookh4pn Scald:al Labgratory

It

,

Addressf Upton, NY 11973 -

/.°Melanced Program Plan: Analysis for Bionadicel'
and EavironmentS1 Research. Volute 7.

' 'conservation-aiid Esergy Efficiency .

Report No. ERDA-116(Vol, 7), Pt.. I and II,
'BiL-21823, 209 p.

JeI 1975
Sponsor: Energy Research and Ilevelopsost



'./- AdeinlstratIon, EiWisior of Bicwedical a'r .. . Envircneental Research ) '
Abstract:. Energy Conlerwa tree 'lechnOlogies

;,..: eecohpais-the eptire epectres cf human
activities: electrical supply; indesir ,

commercial eked residential buildings)
trgeeportaticn.and waiting's-overlapping
combinatiens cf. these. This report is '
concerned with these Conservatien
technolcgiss.mhic4 appear to be most 7
important in thee rear aid intermediate fere

16111
Many di the% eEific R 4 D ;retirees are

-.. 'conternacy ih' t ;11relimillary' "Coinervation
Program Flaki!-,o the IDEA Assistant

' Adirnotpjt.cej! 0::Censervstion. Hoseverc_
' some - OIdlictlAlk. wr. ineId"ded ehickers

:?
i3, supOrt40,%T:Lot :0'4:Federal Agencies And.' prieiiteou.oterTry, Section 1 ccrtaius a brief

. desc404011 pf%eACE censervaticn terlinOlo97
andail .:1WoverlAtA.04.?Pt. t , '

hearth/eatety/s*Vitonsertai impacts; both-
beindlicial, and'it4+,5se, which ere' expected to
iccr6e from' the rem -tech:ell:9y. Section 2 . .,

contains a brief discuseion' Of Problems,-
4 prioritids and,preetais.

SeCtion 3 -contains t
. Probles" Defleiticne.4 and "Pregraie Units I''

whiCh are recmeandelik tc bdoomea part of,the
. "p ER. Balanced Pregram. P- lan... The neeCtior

'

_1,0,..:14ssesseenta'phiCk!wil.01 petmit a Cost/benefitanalysis of eaeltiqii-siciv,c'eed R 8 l) project
is ,eaphaSive4-. Basl. ccrtecsaticn

:

technologies Wil101ave eat beneficial
environmental. imphct: Cften the decisiod. ,: whether or. not IcaUppoct a particular R 6 P

, proposal Will .deie0d cn a,,detalled
.' ! cost/tenefit'.041-#ticn. (30 riiereoces)

(frolSumsary) A ,,. .. V'

Availability: IITIS :.
,
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StUndrett, C.1.1
.

flee icity ccancIl Bese Centre
tiltAddy : CapenhOrst Cheshire 01;

; Some E ecta of Thermal 'Instil ion oxi Design

. Applied Enerev 44) .',Pi, 1'7 ,(Jan. 1975).,
. Jan '1975
. Abstract: An undeis.tavAiaU cf. insnIntionl , - ..' stlindards win ApdoUrage customers ko'

P--accelerate ccnselvatice througtithereal
insulation' and incsease-persohal eosfoCt at
the sane, ii pi). Coupe:risen- 6k insulation
indexes shove that design clay, heat loss based e
on .floor area is the Waft inder,for99th the ,'',6;designer. and Clkimt:, .irdivideal rocs

, . +,,,,',temperature ccnttol eith,inablation between 1.1
. coops will 'increase: el ficiency. Montle
4:glazing of windcwd cifers Moisture cofit001

" and increased -artfOrt. Insulation 'and- '
Weather- stripping decrease heat -less 'by --.. '.
veatilaticn ,leette but i eijor loss is

. %Illeateined eben'einaove axe opered in mild.
.: weather.0 IrOidentelsorrces ceheat

(appliances? seler :bent' through windows,
qPwater heaters, and body. heat) are all

enhanced by insulation. A The demand for
'heating energy ant .1fie length ell the heating,
;amazon. can both te decreausd with gcbe

Ainsulation. (13 ciferenceit (ECK) .

. : ,,.

energy theCety. feplied. The'approach, vhici
is based'on energy Input-Odtpet
described.' Results: In Section 2, sector% .
are ranked itcording to several ener2l-uSe.

'criteria: '1) direct energy use,. 2) energy
ietensity °tithe sector's output, and 3)
energy required :in the ectpal economy' toprovide ector's total deliveries to /
final d -In SeCtibn. 3, a detailed energy
Acc all inputs is given for eachecto

Awailabil ty: WEIS , 41,

.cahl;eis pabitshio9 do: ..' ,...

Address: 270 St. peul St., nenver,CO 80206 ..
. ..

- $1977-1978 Annual..Eiredtory of,tbe Appliance
Industry .

.

. ,.
. .

Annual reporti. Appliance; Manufacturer, 25(8), pp.5- 6. (June 1977) , , .

_Jun 1977
AbstraCtl be 'Ditectoty provides .A.- Technical

LiteratUre ,File,, with listings by category,
oCtelected raferenc5 or, product literature
nova available; an Appliance index. of f
ManbfaCterers,epd Private-Brend
Merchandisers; a Supaiers,' Product index;
and a Supplier locator. The Tech:AC:4i
Literature File is oiganixed into these
Categories: ffeterlals: Neel:potent Components
and Fabricated Parts; COatrols;

% ElSeteical/Electronic parts, Subassemblies.; ..
Fanftene i, Adhesives,' and tOembly Eguisinten;

Biliard, C.O.: fferendeen,, 9.1. ,. , '
.

Illinois 'Utii., Center, for Advanced CosFute.4013Address: Urbana. '11...6180,3 ,. a r 1..

Energy Use in t he Ctemerclal- and industrial °
Sectors of the OiS. ,ECosCsy, 19(3

a.
.

. . aReport' No. P8-235487. OIUC--CACD11-73-1U!/ 266.p.Rev 1973 ,
.

Sponeor: Rational" Science lcundelged, BASS Prog0M,
Abstract: This report .rteeeets dpteiled analyse,)o! energy use in the 3166 cesiercial3and

indent r ia 1 sectcct of ,Ille U.S. economy::in , ,.1963, apd o intensector.dependende in energy ir
. tares. Besideedirect nee, full attention iswb
paid, to the flow of nes-energyegooda and the

11?

, Finishes
Productib
Appiianc
PriWate

inforsa ion on: Major Household Appliances;
-Electric 'or Gas-FirClHausewares;
EnVironental Comfort Appliances.; Consumer or
Laboratory Appliinces; .a d Veredinq or

efl
Coin-OpereteeAppliance for each of thole:

, catpeonies, an alphabe cal. listing -of
products and the companies that make and/or
sell. them under private brandeare provided..,_
'rho Supplier's trifduct index consists of an '' alphebetial listing of suppliers products,
identifying, suprlierethet sell eaclCpcOduct.
to the applihnce industry: The suppliers'
:addresses and phgne numbers are listed is the
alphabetised, Suppllor LOcator, (B/8) .

Availability; U.S. subscription. f20,% ,

4

Chemicale, and Equipment:. and
Equipment and. Supplies. The'

Index of Manufecturers and.'
rand ferdtiandisers includes ,

4,

Ce;rnahan, V.; Ford,-9.5; Prospecettl, A .;
Rochlin, G.I.; Rosenfeld, A.H.; ,Ross 0.H.;,
Rothberg, ; D.E.; Socolow,

Efficient Use of Energy: A Physics perspective.
A Report of the Suseer Study bn Technical.
A.spects of%Effi-Cient Energy Utilization

RepOrt Ilo". PB-2427 Sumner Study held in
Princeton, .3 1,y 1974, 264 .p.

n Physical Society; national
dation; Fdderal Energy
on; Electric Power Research

Jager 975
Sponsor: Aseric

Sci-Ohce F
) Adinist

institp
Abstract: 0 earch -opportunities In hyisica

'related o efficient energy util ration are '.
identified.. Stress ip given to%the.
Conceptual framework' Ott heraodyn - ics,

Ot
especially as a tool for aiiessin he
.efEicfency of the anageeent-of 1 ' quality ' ,,' ,;'heat. Elementary quantitatiVe models of.'
energy. 'ells, in the 'house and the cat are

. 4 developed. TheJiepArt' 'upbeattea the , - ''
importance f new systes Concepts end new

, .
end

or the sanageMent bie teat and of -''now diagnostic,Anstrusentation. further ,,

technologies reviewed include-the automobile
,- tiro and suspension, hot water heaters, HVAC.

systees, the fuel cell as a coebinedlyste
, . '"'. for' electricity and beet, electrochedical

4' processes,' and processes involving Separative,
.

,.-
.r

.

,P

4



work. (GRA)
Availability: Wit%
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'

Carroll, t-8.; Nathtns, 8.; Ealeedc, P.P.; Stern,
a.

.
Brookhaven Naticnal iaboratcry, National Center

CAOr Analysis Af Energy Systeme, Policy
Sfialysis Divisice; State Univ. ct Wew York,'

v:,,Tnietitute fcr Energy Begearch
A4dcrese: Bel. Upton, NY 11473; SON/. Stony.

Brock, My 11790
The Planner's Energy Workshop: A Manual for

Explcring Relatignships Betiewer Land Use and
Eneigy_Orilisaticn

.
,.

.Report No. aNt 10633, 13-2-p,
Jon 1977
Sponsor: Federal Energy Administration, Office of ,

Energy Ccnservation and Environment -

and-
greatly

Abstract: Receatly, problems of eutrge--4upply n
ircreasedsenergy prides have

introduced a majcr new ccncern into planning
and policy okias At all levels of
government. ,In particular, it has beereclearg
that the magnitude and character of a,

s region's energy reguireeente are intimately
related to the spatial configuraticc anA mix
of land use activities. Tc the degree to
which they can shape the- future
configuration, of residential, coemerciel,
industrial, and transportation activities.,
local governments and their'plannere-must
give seriousonaideratidn to the energy
implicaiicn f those ccnfigurationa in the
light otfuture social scale and
requirements. :This Planner'e'Ioeulterknook
describes a set cf precederee-thef Cap be',

'lief/ ty local planners tc carry4iti-,their own'
co uoity and regionalepergy a Ses., The
choice cf land use .activity parameteretand
their relation t'c energy use cheracteftatics
are aeaociated with the normal planning.,

. concepts of land use density, type cf
residential development, ocsmercial
flocrspace, industriateales and employment,
and shopping and work trip leMgthS. At the
'same tile these energy-related intensity
coefficients are expressed in a foie tISIg
permits the analysis cf shcst-tern
conservation atrate"gies such as the retrofit
of insulation and the irtrodection cf new
technolcgies such as Beier enetgy. An. °

A integrating frameuo0 is prcvided tc
, construct tctal.cOmmusity or area energ
..OcinsumptiodIrofilee ore future needs;
, examine ccepatibilitybetweeni area-
requirement, and the Clergy' ;
supply -dttlribetion system merging the area
and to. ev uatir the implications for-energy 14

;,(1

use-of th physical coafiguraticn of ban,
suburban a *rural areas including s%: ''D:
elements.as growth policy, density, Ji/4'.,
transportation systems, ccesuuite se
areas, and the design and siting of buildings
and cooennities. Two cases illustrate the
applicetio.cf the Planrer'e Energy Workbook'.
The Long island area is representative of
major euburtaa regions- throughout the O.S. .

,which havAl undergone aajcr growth and
.

developsent. A tosaunity redeveloprent
.4'.

design in,ZniCon, Arixora -is typical of sapid'
and major lied use develcpment within' the
environs of an existing city. 'Cuing "indent
and accepted goasunity design considerations,
energy savincs in area developnent cf up to.-,
uo% are estimated,. ,Tlesse savings indicate
both the range-cf potential savings and the
:need tc explcre epporturcities for ,::
etergy-saving community deeignA. (68
references) lauth..abstractileicddfied).

Avsilaelity: IITIS

{ c
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. Carter. -.Le: A,

Executive Office of the*Presideet, Office of tee

. White Hou V ns

4 ecretary.
,Address: Washi ton D 20500

Text of the 1, id' t's Address to the
American' People,on,kbeEnerg.f-problel

. ,....,.,.

, White House Preis Release. (APiit 10,'1977), 5 p.
18 Apr 1977 .,.-

,

Abstract: The Prenidentpres ecl the energy
obles'as 4 ',challenge', to the American

people. Heeteted that the U.S: energy
pro. IS worse than i was in0973, because
more e had 'occurred and wore time had
imaged withbut planning fo the future.
Unless drastic.changes ar made to lower oil
consueption,,he stilted t t early in the
1980'd the world will, be demanding mere oil
than if cantyluoe. He outlined a policy of
strict conserafition and expanded use of coal
and renewable energy. sources. like solar
energy. If the U.S. does not adopt such an
energy policy,; it may ',face an economic,
social, and'pdlitical crisis that will
threaten our free institutions: The
proposed naticnal eterldi.an is based on ten
proposals: (1) the eel( girt lust take
responsibility for energy policy and the
people ustcunderstand.the seriousness of-the
situation; (2) healthy economic growth oust
continue; (3) the environment must be '

protected; (4), the U.S. must reduce its
vulnerability to potentially devastating
embargoes; (5) the energy policy lust he
fair,,asking equal sacrifices from every
region, class of pea e and interest group;
(6) energl depend sue reduced through
conservation (the .c new of the

,.

proposed policy); (7 should geeerally

(8) government' policies suit be predictable

.reflect the true repla e t cost of energy;.

and 'certain; (9) the U.S. must conserve the
fuels that are scarcest and sake the' most of
those that are abundant; and (10) nee,
unoonventicnal sources of energy must be .

developed now. ,The President set these goals
for 1985: reduce the annual growth rate in
energy'demand to less than!21-!: cut oil
imports by one-half; establish a strategic
petrolens reserve oe1 billion barrels;_
increase coal produc4on to more than 1

billion tons per leer; insulate 901 of G.S.
homes( and all new buildings; and use solar
onergyin ore'than 2 1/2 million houses.
(BYB) ,.

.

Availability: Whi\A HouSe PressReleass'Office,
'' Washington, pcN2o5oo ! .

4F
4-AIL

Carter, J.E.
Blecutive:Offi f the President, Office of the

White Hogg Press Secretary
Address: Washington. OC' -20500

Detailed:PaCt iheetx The Preeident's.2nergy.
Program
0,

White House Press .(ApriL 20,'.1977), 26 p.
'20 Apr 1977
AbsteWet: The Pr nt - addressed J4nt SessL.

. of Congress an utlined 4.national energy
plan with -the.followine objectives:-1nthe'
short term, to reducedoneodence cn toraign:
oil and to liiit supply, disruptions; in the
wadies tete, td weather,the eventwei,decline

Jin,the availabiility of oil supplies;
,And in the long terp. evelopreneentle
energy sources. The Ajer,strategieAfor
'achieving these ofijectivel'ere:
implementstion'of an effective conservation'
prograk, far all nectar': the conversion .of
,indaietties and utilities using oil and
natural gas tc cabal and. other sore abundant
fuels; an 2 6'0 program on renewable energy'.

, resources. It is projeCted that the
President's energy plan Could save en
approximately 4.6 pillion basfels of oil 'pec-.,
day over the anountoroir otherwise censueed
by 1985. -The energy.progra is forecasted to
have small but basically positive economic
impacts. The elements of the,progras are

'



described, including thcie dealing with:
conservation, with prove:ale co
transportation, buildings, appliances,
indeetrial conservation, cogeneration of

. electricity and process steam,. district
h_,,°

It
ting, wtilitt rata reform, and'taxes on

A and naturar gas; management information
' Aems; industry comretitiom;'state and
local government participation: assistance-

N;,. for 'low income persons: oil and natural gap,
Cecil, nuclear poser, hydroelectric power, and
non-conventional energy sot:roam: RIM of
decentralized system;; and a transportation
study to r eeeeeee the nation's energy
transportation system. Coniervation measures
proposed for the transportation sector
include: a_gas guzzler tax and rebate, auto
efficiency standards, a 55 wpb peed limit, a
standby gascOne tax, expanded use of Highway
Trust Fund, efficiency tandardm for light
duty trucks removal cf the 1011 excise tax on
intercity;buses, a-tax on aviation and marine
fuel,'and a Federal Enegy,Management
Program," In the buildirgs Sector, the plani
'provides for: a"national residential energy
conservation prcgra for existing buildings,
mandatOry efficiency standards for new

. buildings, and programs for Federal

. buildings. (BIB)
Availability: White Rouse, tress Release Office,

Washington, DC 20500

Ca ter, E.
ecutive Cffice of the President, Offi the
White House Press Secretary

" Address: dashington, DC 20500 1
.

,' Text of an Address by the PreSident to a Joint
Session of Congress on Znergy

. ,

white House Press Release, (April 20, 107),
7 1,./.220 Atr 1977 , ,

.

Abstract: In his seasage to a Joint Session of
Congress, the President outlined a patkena
'energy plan. Energy conservation goals,to be
reached by 1985 are presented. The first

,goal of the plan is conservation, .139
..,cheapest, post practical means to ...energy

needs while reducing depebdence op foreign
oii. The 0.5. wastes nett of its energy in
transportation and it its heating and cooling

. systems. 'For the tranercr
lf g dusted excise tax

sector, the
Presidentlproposist-
on nem gas guzzlitst.;' ter tea cm care that are

,-.. . efficient; and a Standby tax cn gasoline.
ffiq, 12ropeseecoaservation plan for buildings

. . ,inellidelpV..striCt.CalerVetiengoale for both
'new and 'old Federal buildings; a tax credit
for thole ebb, weatherize iinildings7, a'.
weatherizitiOSeerviee offered by all
regulated, upility.compaties1 direct FeWeral
help fon lov-inccms residents; an additional
101 tax credit Or business investmontst

a Federal' matchin4 grants to non-profit schools
,and hospitals:And public works.soney for'
weatherizing.statitand local gcvernsent*iv
- buildrigi. Other conservation seaeuressre
., outlined, including: legislation thatould

impose strict efficiency standards ter
.

. househOld,eppliamcom by 1980; changes In
'utility rite structure; and cogeneration'
pc:ejects Ily industries and utilities. The-
second salon strategy of-the.plan involves
pc-eduction and rational energy pricing. The
price cf oew.ly, ?cued' cil will are ixi.lowed'to
rime, over s..tbree-prai perit , to the 1977
world Market price. In order to eliminate
artifiCial:distortions in gas prices, in
different regione'oE the country, the

. .

President proposes that the. price liiit for
all peeves sold abyehare in the 0.5. be see
at the price of the equivalent energy value ..,

'i Of domestic crude Cal. beginniek in 1978. .

The third-stria-419f is conversion from scarce-
; fuels to coil. This straregy mill to
implemebtof.thrObgh-a:mlilling'scale tax on.
large industrial user's cf oil and gas.

.

Muclear eniergyvill be needed to close the

\

.

gap between a rgy needs and the energy that
can-be trodubed and imported. The president
distusses reforming the nuclear licensing
procedures. The fourth strategy is to
develop permanent.and reliable new energy,
sources, particularly solar enetgy. A f

gradually decreasing tax credit is proposed
for people purchasing solar heating
equipment. -An independent information system
is called for to provide reliable data about'
energy reserves and production, esergegcy
capabilities, and financial data from the
energy producers. It is emphasized that the
guiding principle in developing this netppnal
energy plan was that it must be fair. (RIB)

Availability: White House, Press Release Office,
Washington, DC 20500

C
Carter, J.E.
Executive Office of the President, Office of the

Whit House yress Secretary
Address: ashington, DC -20500

Nesse e to Congress from the President: !act
She t on Energy Recitganization Legislation

Whitedlfouae Press Release, (March 1, 1977), v.p.
1 Mar 1977
Abstract: The President tent to Congress proposed

legislation tc,reorganize the Federal ,

government,s energy agencies and programs.
This bill would,establish a new Cabinet -level
Department of !porgy by combining the
functions of the three major Fedefal energy
agencies along with energy-related functions,
of Six other executive and independent
regulatory seencies. This newDepertment
would Frost* the organisational base And theme
programmatic authoritieg needed to develbp
and implement overall - federal energy
policies. Among the leap= responsibilities
of the Department will be: conservation;

, regulation, research and development,
resource development and production, and data
management. Each of these functions is
.critical to establishing and implesenting a
national energy policy which serves both the
'near and long term needs dr. the ccuntry. The
proposal was advanced,in tge president's
Message on Energy Reorganization of- the,
Executive Branch. legislation to'establish
the Department of Energy accompanies the
Message to Congress. (fro Pact Sheet)'

Availability: White House,.Press Release Office,'
Washington, DC ,2050B

-' 0
Carter t$.
Executive Of ice of the President
Address: ea gton, DC 20500 Neg.,
The Organization cf Federal Energy Functions.

Report from-the President to the Congress

88 p,
. O

:Jen 1977 ,

Abstract: A Department cf Energy is proposed to
provide a more effective and efficient
management structuib f6r conducting national_
energy affairs'. This report.detaile the
study,- ftndings,.snalynee, and conclusions
which support this proposal. Part A
describes the study.background And '

methodology: Energy Background, Part B,
-1N discusses the national\and international
..- energy outlook. The present o

§
ganiiational

411
k' strecturelie cevieWed in Part Federal

energy function...are now divid among
several agencies, includingfthe Federal
Energy.adeiniatration, !ROI,. tte Department.-

. of the Interior, the Federal'Power
Ii.

Co:mission, And the Weclear,Regulator
Cossiosion. Seven alteEhatlee organizational
struCtures-Sre identified and evaluated in .

, Part D, and the three, most promising are..
selected for farther evaleationt (1) a
ulriperpoae Depetaent of tnergy and.matural

..

.' ..'
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;

. Resources;/(2) a special-putPcse Department
of EneEgy (COE); and (3) the current
structure for energy functions, with some
effort to improve aordinaticis and resolve
unclear jarisdicticns. To facilitate the
selection of an alternative, a eeries of
special analyses was Performed (Part E), 1
including studies on: emerpy policy
'formulaticn and coordinaticn; data'collection
and analysis; energy rescurce development;

'energy conseceatica; r 44 e 44 ch, development
and demonstration; enerqf use of Federally
managed'natural resburces; energy regulation;
and nuclear wialicne,development and
production. ,lhe DOE (which wculd include
functicns of PIA, EnDA, FPC, Bureau of nines,
the powerlarketing functicne cf the
Department cf the Interior, and the Rural
Ele f ion Administration) is proposed
as he best organizaticc plan (Fart P). The
°pose., DOE would bare approximately 22,860
ployees and a tudgel cf s71es million.

Part 0.descriBim a proposed internal.
management structure. of COB and proposes the
Executive Level positions and basic staff
units needed. A bill to estatItih the DOE is
providad in Part H.' (BYE)

Availability: GFc $1.45, Stock Nc.
041-001.-001414 '
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Chern. W.S.; Holcomb, B.D.; Caudill, S.B.
Oak Ridge Nationarlatora,tcry, Energy Division.'
Address: cak Ridge, IN 37820
Ristorital Trends of Electricity Sales ty Sector,

Region and state: 1951-1974

7E. p.

Sep 1976
SpCnsoc: Energy Resenrcntnd,Develcpment dolp

Administration: Q.S. Nuclear Regulatory
1Comsissior

1'

Abstract: Tbis report presents the graphs and
analy ir cf the historical trends of

.

\\Vetr
electr city sale: ty sector, region and state
for 195 1974. Data on electricity sales ace
obtained cs EdisOn Electric Institete's
Statistical Yeartook. cf the Electric Utility
Industry for the years 1951 through 1974.
The tommescial sector refers to the class of ,

"Small IishA and Power" while-the industrial
-____: a sector corresponds to the class of "Large

Light and Paver" at categorized by YET.
These classifications are by nc sears
consistent throughout the study period. In
fact, there are a ouster of apparent changes
in these classifications cbserved in several
years to several states. Consequently, a
drastic shift in the trends of commercial and
industrial ,sales cf eliotriciteeccurs in
several state,. The total aalealieclude the

'... sales of the residential, ccmiercial, and
industrial seitors as well as ether
miscellaneoUs categories. ... The
diseiission and graphs of the hletollioal
trends for the U.S. ace first ;rase ted. A
.similar preseptation is thensfcllowed for
each region. The graphs of ilidkvidual states
are groupedhy region and ace ;resented

.follcving their regional summary. The
identifitation of regions and stator is
shown. (oath, atatract -modified)

.

.

Clark, S.N.; Macppeald, 1,2.; Levison, L.;
Norris, ei'v.; Rose, B.; Walker, P.; Warner,

Stanford Research institute
Address": Neelc:Ferk.CA' 94025
Patterns ofinetgs.Censumpticnlin:the United

States

SRI

, .

Prdjict ECU-081/,,,ereTered for the Energy
Policy Steff.,,Officeef'SciencelZ Technology,.
Office of t y- esident,'Vattiington, D.C.,
220.p. fr*

1971, Novestec,,

',7-'" )

Absitrae 'The 'Energy yolicy Staff of the
President's Cffice of Science add Technology
has retained Stanford Research Institute to
delineate the trends in'energy consumption
that,have prevailed since 1960, in the
important specific end uses in the
residential. commercial, and industera
sectors of the U.S. economy. Thu objet
et the study are to determine: (1) Whet
'significant purposes (end uses) Kaye fuels:
been used for in the United States ?; (2) What
portion of theeation'S energyreguirements
for the idcions end uses bave been net by
each fuel?: (3) What hais been the rate of
growth of ccnsueption in the major end uses
of each fuel ?; (4) What technicS1 efficiency %t
can be expected when each fuel s used for
those end uses for,which it is uitable7 -

While the emphasis of the study has been on
the residential, commercial, an industrial
seeXord, theese of el tric power has also
been incetporated, along with ph e. .

transgertationsector, in order to arrive at
e total energy balance. /t should' be
emphasized that the study deals bat), with
energy consumption "in the recent past .there
are no projections-of energy demand, nor are
there observations as to the sigeificance,af
the'results tc the future cc to policy
considerations. This report ie strictly,a.
factual Aocument; its purpose Is to provides
the most detailed infockation pcacticableran
how the nation uses its'energy.(Auth).

Availability: GEC (12.2E) Stock No. 4106-0034
C,4

Coble, 3.A. (Chairsan)
Rational Petroleum Coancil,Committee on U.S..

Energy Cutlook
U.S. Energy 0Alock, An Initial. Appraisal by the

Energy Demand Task Group 1971-1985

Interim report, 63 p.
1972

Abaft:tot: The estimated growth rate Eltx total
U.S.energy consumption during the period
1970-1985 is 4.2 percent per year. At this e"
rate, demand 'will about double over"the matt
15 years. Although all major markets for
e nergy will participate in this expansion,
the electric utility market will outpace all
°theirs, greatli increasing its relative
share. ---- In addition to a detailed"
analysis of market abate by consuming sector,

An'area analysis
chapter examines the growth rate

demand by geographic area.
of total energy demand indicates that growth
is likely to to more rapid in the southern
and western parts of the United States.
(Arsth)

Cohen, A.S.; rishelson,./G.: Gacdper,
Argonne National Laboratory, Energy and

'Environmental Systems Division; Chicago
.

.Onie:-; Center fcr Other. Studies
' Address: ANL, 970C E. Cass Ave.,'Argonne, IL .

60439;, CU, Chicago, IL 60637
Environmental Regulations and Energy -for Hose

'Heating

Report No. PE-2110699, 1%.p,
1975

I*. Sponsors National Science Eoundation, RACK Prpgrem !
Abstract: A cost/tegefit study of environmental

policies supports banning-coal as an urban
fuel. ''In an analysis of the Chicago area a
coal ean iesulted in costs exceeding benefits
inlonly 16 of 172 square miles. In 5n.areas
benefits mere'dceble costs. benefits include"
improved air quality,,health, and savings on
cleaning supplies, and showed no income or
racial prefeteeces. Ass'coal use declines,
'lateral gas and oil will increase in.demaqd
'sod price. Tic methods for increasing
natural gas price would be Federal.



deregulation cf wellhead gas,ond a fuel
policy. allowing price incr iaresponse
to local shortages. (Ed)

Availability: OTIS

Cchen, J.C.: White, B.H.
Environmental Law Institute;Ciiinens for

Air Inc.
Addreps: ELI, 1346 ConnectitUk:Ave., NV,

VashingtoY, DC 20036;.CFCA, 25 Bcdad+St.,
New York. NY 10094 -

Energy Ccnservation in PUiddings; The New York
Metropolitan Region -

ILI'OcCasional Paper Series 1, 65 p. '
1975

Sponsor: National Science Fcundati/n; Faigel Leah
Foundation Inc.

Abstract: This report describes and analyzes-the.
energy, economic, and regulatory implications
et increasing the use cf thermal insulation
in tesidentiat.ccnstruction ahVdteducing
overallLene{gy consumption in new commercial'
construction in the New York Metropclitati
Region, a 31-county tri-state area including
and surrounding New Teri; City. The first
chapter'summarizes major findings of the
study and technical Setif' used in the
tUllding enercy design field.. The second
chapter describes stanAisrds End progress
designed to reduce ens Sy crnsumption in
existing and new constrcction. The third
chapter is a technical descrietion e.. based on
local data, of .the enersy-and economic
ispacts'of three Conservation rclicy,bptions:

f (i) ,the increased use of thermal fnsulation
in all new residential construction, (ii)..
retro-fittirg exiAing,single family homes to
reduce energy consumption, and UM
utilizing a broad range'of techniques to
%duce energy consumption in new commercial
nstruction. The fourth charter. combines

xenergy ispat :estimates developed in Chapter
III with census and f19..crspaCe projections to
establish overall annual -energy savings that

-could be exEected in the .31- county region by
1985 if the tree policy options were adopted
immediately. ,Guth)

'Availability: Emironmentall.aw Institute,' 13.46
Conn ticut Ave., NW, DC 20036

'4al,so available from C nens for Clean

Construction InAUstry Conference Centre Limited
Address: E.O. Won 31, Welwyr, England
2nergy,Conservatiob ant Energy Management'in--

Buildings

Conference- held November'13-14,'151f,'at the
Westminster Theatre, London sfil, 260 p.

1976 :-
SpCnsor: Institution of Heating and Ventilating

Engineers; Illuminating Engineering Society;
pstitute of Fuel:Dnibed Ki(Ogdc Dept. of
Energy

Abstract: The purpose 4,A0ilt conference'was to
determine what cane accomplished and is
being accomplished 4o minimize and economize,
on'energy,consumstion irErglandls existing
buildiegs and boy new buildings cad be
designed to conserve energy'. Speakers
incliededguildipg services engineers,
architects), lighting engineers', fuel
tebbnolcgists, managers, equipment
'manufacturers, and others'eshoerned about
energy conservation. These ps0rs mere av
.presented:' "Energy Policy and Tuildinget
"Legislation and Energy Consesvation";'
"Spending nine) to Save Energy"; "Energy.'
Consersaticn Messnres in the.SES Laboratory
townies"; "Su as Examples of Scergy,Saving is
Existirg Buildings"; "Energy IConlmy in
G6Versment Mud.ldings "; "Energy Conservation
Studies forSes end Existiog Buildings,

I

produce Guidelines and StandardsTools'for
Decision Making "; "Economic Attpecte of Energy
Coeseyvnition": "Policies fqS Lighting
Provision"; "Insulation. otIthe Housing
Stock-rA National'Protlem"; "Energy SavingAn
Industrial Builainits"; "Built lore and Energy'

. Needs"; "Building Services - -Am Energy Demand
Revie*": and "Energy Prospects - -A Framework
for' Energy in .Buildings." (BIB)

Cooke, P.W.; Zelenka, L.P. ;..Teju -ja, H.K.
U.S. Dept. of Ccsmerce, Netida

_
hl Buteaudf '"

Standards, Institute for Applied- Technology,
Centex for Euildipq Technology

.Weeds: Washington, DC 20294

4'
Mdbile Home Construct 'Adoptedtandards 'Adopted by

State Regulatory msAm Analysis
.

so, Repost.No. NESIB 75-660e 107 p.
Mar 1975

.

Abstract: This study examines the extent to which
the nationally recognized standard for the
construction cf (labile homes (i.e., ANSI
,Standard A119.1,00(5018) has been adopted .

and amended by the .11idividual States that
have inplemented enforcement programs for the
regulation .cf mobile hoses. .Suiiary data are
presented on the-existing status of the
various ..versidns,ofwthe standard adopted in
each State. State- adopt amendments to the
technical'requiiements isrthe national
standirrd.ur compiled by State and
coattuction,discipline for comparative
analysis. (auth) .

Avail0Oility:, MS' .
P.

- ,
.

CcuL L. H:

U.S. D9pt: of Interior, Bureau

Address:
of Interfuel Studies

Address: Washington, DC
gaols and Energy Data: United

and Census Divisions, 1974,

of Min.9s, Division

States by States

Annual report, Report No. BM-IC 8739,+163 p.
1977' . .. )1..

Absttact: Salient statistics ,on reserves, sy-.
production, and consumption o! fuels.44aY
energy by 'state and-region are presented\in
this preliminary report. Tabled display ''','

. reserve and production data for.each of OF94.
fossil fuels (anthracite, bituminous coaf:and

. lignite,' crUde 01 natural gas liquids,. and
. natural gas) and.for titanium and -thdriligl
Consumption isformation is broken ansnLIEy7:
sector (hoesetcl-commeccial. imdustril(A,..,:'
transportation, electric power, and ' '-'.---

miscellaneous) and ty source rantbracite,'
bituminous cohl and lignite, petroleums-.. ..
product, natural gas, and hydropOwef). Total .

U.S.- energy 'consumption in 197*is;romplted
with the consumptionduring 1973.4ild 1975. 1

Petroleum consumption by major prOdUct -

(gasoline, jet fuel,' kerosine;.distillate
Fuel oil, reaidUal fuel oil, liquefied .
petrok)eu gases, and asphalt for each sector
in each state is covered in an aspendin. (BIB)

Availability: GEC, StoOk No. 024-004-01919 -7, .

Supt.: of Documents Catalog No. 128.27:8739
..,

Cuba,. J.F.;Cra*: G.C.F.
American Society qt Heating, Befrigeratits't and

Air- Conditioni'ig Engineers, Inc.; Battelle
Columbus laboratdries .,...

,

,' Address: ASHRAE, 345 East 47th .St., New York, NI
10017;1XL, ColusbUs OH 43201, , 43

; Bibliography on Available Computer Otogram's in
.. -, the General Area of Heating, Recrigerating,

- Air.Conditioning.a0dAyentilating

Report No. NSF-BA-760002, ASHBAE Research roject
.

c
GRP-153, v. -p..,

414

-9
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Oct 1975
sppnsor: National Science foundation, BANN Program

.

Abstract: Approximately 90 computer programs,'
which were written to.isprove and facilitate
design calculations involved in heating.
refrigeration, air conditioning, and
ventilation equipment and systems, are
described in this report.. Sources cf
information used to compile this bibliography
in Eluded machine and hard !marches cf
literature and contecta with manuteoturers,
researchers, and consulting engineers working
in this area...The bibliography informs
potential program users'of the available
pfOgramm, what the programs.do, And whom to
contact for farther information. Each
JgoeiXast description includes (when available) .

'theCOnle nam#, purpose, key words, a.
bpporiPtion, input requirements, program
oUtputs,,coat, program language, system
compatibility, program limitation!,
developer, data and status, organization that-,
ainteins program, Aoculentation, and
availability. othe report is organized by
subject area: Heating and/or fooling Load
Calculation Fmogratts, Energy Analysis
Programs, Duct Design Programs; Piping Design
Programs, Equipment Selection Erograes, Solar
Programs, and Hiecella.pecur Progress. A Bey
Word Index, a Code Name kndex and an
Authe.r/Developer Index are provided. It is
anticipated that periodic updates of'this
bibliography will be issued. (EU)

Availability: American Sociity
.

Refrigerating and Air-Corditicring Engineers

1 J
Daifuku, R.'

.Sit

BroRkheven National labbrato/y, EcCnomic Analyifi
Division, National Ce'riter fcr Analysis of
'Energy Systems .

Address: Ipton', MY 11973
'Residential' Space Baiting and Cooling in New

England 1172-2000

Report No. MIL 50614, 109 p.
_Deb 1976

Sponsor: Energy Research and Development
Administration, Division of Buildings and
Community Systems

Abstract: The object of this report on
residential apace heating and air
conditioning in Mew England is to develo0,a
modelfor predicting energy demand from this
sector and for assessing 'energy cogrervation
policy options. To this end, the housing.'
stock is disaggrsgaied by type and instilatieb
levels. This'allowi, the definitfon:,W.::
targets for potential irsulation.reAlofit.?,,:
progjaa, and as a result of the'dynetiic- '

natriVv of the model; older, pccrrr intuleted
housing in allowed'tn be replaced over time
by new units of higher .thermal integrity.
Under a set of:assumptions, including' thosl-
pertaining to systA. efficiencies; eldotric 1
heat pump penetratIone,endlikely.energy
conservation decisions, energy use in this
sector demonstrates a slight Avcreaae at the
end use level between the years 1972 and
2000. lkis document ham provided
methodology for a 1Romputerized4himplation.

: model cf residentiq space ,eating and
cooling being developed for'the Nen_Englind
Energy Adanagement Information Sistem .(NEVIS)
at,the,neasachusetta _Institute of Technology'
wih a data tame speolfit tc each of the sin.
New England States. (3 roferisrces) (16.1th)

Availabi -Iity: NII1 4

252 p.,.

.ty.Abst ac Information needed to design a building

.

.

' qing alternative natural energy sources is
',edited in this book. In the first chapter
the energy consumed in buildings is studied,
considnriog current technorgical solutions
to energy problems, and practical -

- alternatives tc present tkohn logy. Chapter
Two examines the effect o`9 climate on .

buildi g design. Chapter Thre ,"Energy,
Censer ation," covers these to on: life
cyCle costa; conservation thro the use of
,materials; the.exclusiO8 or inc union of
natural environment; windows; the collection,

eC# distribution, and utilization of waste heat;
lighting' pystems; and. heat tranSmfasion
coefficients. Natural methods of cooling and
ventilation are reviewed i C apter' Fogr.

cuss the use 1

tool: 'ecet '1_1'.

d and organic
img 'more than' i

s ,, are deacribed,' -
(EYE)

Syste 16.00

Chapters Five through
off these alternative
'power, vinci;,poeeti #ol
fuels. /ntecciated sysk
one elterneriWenergy

' in Chapter,Nine. A171 r
PaisiviefterAvailability

'?,1.
!';;;;F

Dawson, J. ,

U.S. Dept. of Health, EduCa ion, and Welfare,
office of Consumer Affairs; Federal. Energy
Adminiaration, Enefgy Resource Development

'Address: Washington, DC
Buying Solar

Report No. PEA/G-70154, 79 p.
Jun 1976

. .

Abstract: The purpose of this Publication is to
, help individual consumers determine whether,
installation of4rolar space heating a0A
cooling and domestic water heating systems
vould.,be. economically practical for then.
4his,14edIsion dependent do several
14actors--location,'type of hose., quality of
insulation in home, current energy costs, and
type of polar system.. Ibis book also
describes the main operating components of
..solar systems, much As the collector and*
atorage.sUbsystens. A procedure.is explaft0Ad
to' calcUlite anneal fuel savings from
switching to 'solar beating systems. The
economics of standard heating, hot triter

;

- heating, and cooling syStems are compared to
solar systems by- regions. (B1B) "--

Availability: GEO 11.85, Stock R.
,J-041-018=00120-.4.,

..
....

v. :
.

liDavis, A'..24;.Schutert, R.P.
Pensive. Energy SysteMs '
Address: P.O., Box 499, BArtokehurg, VA 24060
Alternative Natural, Epergy.Sources in Building

Design ,.

t
' .

lhaGolyer and ItrioNaughtqn''
;'Address: One..Embrgy.Square, Dallas, TX 75206

Tweirtieth 0e'ntufy.Peiroleu Statistics
a

Annuarpubication, approximately 115 p.
Abstract: Over 100 tables, accompanied by graphs,

present statistics on production, reserves,
transportation, imports, exploration, and
consumption of crude oil, petroleum prodgcts,
and natural gap. Thin handbook utilizes

.informationpublished by the American
Petroleum Institute, U.S.'Bureau

.

and other gcfnrnmenf agencies es imp as data.
in "The'Oil and Gas Journilt and'ofidkld Oil."
(8111) -0 . A.,

Delene,"J:G.
'Ora Bide National Lgbct
Addteesi1/4P.O. Bdx 1,,l'pa
A Regirfn &iiiiison o
,' PS* onsuser of

. . " stage '..

c. ,...

L-1)14 .4689e 37

't7

tor Diciisi0V-
370-30 ,

OfC4 Use sand ,
V tential .t
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Spcnsor: U.S. Atomio Energy Commission
Abstract: The energy use and coat cf heating a

reference model heme,in various cities in the
United States were calculated for various
methods of residential beating. The costs
include capital and maintenance costs as well
as the energy costs reflected in the
diensumers) utility bills. Heating aysteme
considered include heat pump, electric
furnace, gas furnace, oil furnace, and either
electric baseboard cr ceiling heat. This
report is intended to provide.basic data
which can be used in future*studies aimed at
evaluating the potential effect of energy
saving strategies and frture'abifts in
residential heating patterns. (,14 references)
(oath)

Availability: NTIS

Delene, 3.6.;.Caston, J.B.
Oak Ridge National laboratory, Reactor rivision

. Adltese: Cak Fidge, IN 31820 .

A Regional Comparison of Savings fre Various
Residential esergy Constrvaticr Strategies

o.

Report No. CRNL/TMe5146, 69 t.
FeA 1976
Sponsor: Energy Research and Development

.Administration '
-Abitract::the energy use and cost cf providing

space conditioegng to a reference cdel home
in varioes,citiet.in.the United States were
calculated tot elbErnate space conditioning
systems And torlVarlpux residential energy
conservation strategies.' The benefits and
costs of increasing the thersal insulation ing'

,new and in elder homes were estimated, as
well°art the value of the revised HUT minisu 0

insulation standards cescared to their 1.

-''Predecartner. the benefits of thermcstat
and improved gas furnace-efficiency

.. were eatisated from both a resource savings
and consumer ecresic standpoint. The
er.s.onemic analysis. included capital and
maintenance; as well as costs reflected is - .

tAe'conjuser's utility till. Beating systems
considered include heat'pump, electric
furnace, gas and oil furnaces, and either
electrik baseboard or ceiling heat. This
report is intended to provide basic data for 4
fur re studies. Such studies include r
evaluations cf the potential effect of energy
saving strategies and future shifts in
residentialrhehting patterns. (auth)

Availability: NTIS

0

-

Canton,' J.C.; Lorsch, H.C.

refrigerant at 59 degrees Fehrpeheit,
recondensing it through the use of thermal
energy storage and evaporating it a second
time at 418\degrees Fahrenheit. The
conditioned' air ie in the first
evaporator, and dehudidi and fully cooled
in the Second evaporator. Thermal energy
storage is achieved by lowering the
temperature of water in a storage tank. The

employe a salt hz4 s)t% as the thermal energy-
second unit, eieLaces_y_ststa.-

etorage.meditim. material is elteretely,
frozen and thawed.,. The conditioustd,aor in
precooled by passing through the storage'
unit, and dehuilidified and fully cooled in *
con*eetibnal evuorator... -Performance and
,cost data are presented; energy savings and

.

cost savings are detailed. It is concluded
that these systems can significantly reduce
peak p e demands and that they are
'con. ly advantageous for buildings on
elect''' demand metering. (11 references)-_,
(fro ummary)

DePinto, D.; Segeler, C.C.
Sage (David),Inc.
kddress: 200 Park Avenue, New York, NY 110017
Energy Use Patterns and Conservation Potentials

for Existina"High".411Se Housing in the Cit1j of
New York

105 p.
1975 .

Sponsor: Citizens for Clean Air Inc.
Abstract: A*compilation and analysis are

presented of energy consumption data from
',large apartment projects in New York City.
this report prdvides the initial step in a
program to identify and test;economicelly
feasible methods of reducing energy
consumption in existing elevator apartment
'houses. Energy consupagon data for over
80,000 apartments are categorized by use -
heating, Aosestid hot water, and public ligI
and power. Data have also been related to
floor area, peculation, project age, and
other factors. Space heatingeeiresents the
largest use of, energy. Space-heating and
domestic,hot water consese 62.5% of all

,ergy ased in public housing and-55% in the
itfriwate,sector. The second largest energy use
-is eleettic consumption for tenant-use and
public light and power (31.8% in the public.
sector andt38.1% in the private sector). Gas
for cooking censtitutee,only 5.7% and, 6.9% Of

0 energy consumed'in public and private sectors
respectively. (BYB)

Avert-lability: Citizens far Clean Air, Inc.,'25
Broad Stfeet, New York, NI,"10004 $5.00

Plansy/vania OniV., National Centre for Energy,
. Management and Fever
_Addrees: Ppladelphia,'PA 19174
/nirgy Ccn ervationtand Electric Lead Leveling

Through Thermal Energy Storage to Air
Conditioning

. _

Paper presented at/the Conference cn Improving
Efficiercy RUC Equipment and'Components
for Residua itl-end Smell Commercial
Building' eld,October 7,8, 197100 Purdue

'Univees4t ,RtP.1.07-t16
1974 c
Sponsor: NatlonitS0.enceFegleatien, Program
Abstraet: As a'part of e'larget ercgram.in energy

conservation, off-peak air conditioning
myetems-were ipiRstigeted ebich would

` generate coolnesh durine nighttime hoots,
maintain it in thersal, energy'storage, and
use it during enbsequeet peak demand periOds.

v. .for,space conditioting. A nutter of such
oyster's Were conceived, and their technical
and economic.perfermaeces were 'Valuated.
The two mesbercrisieg designewere then
,selected foskjrctotype demonstration. One of._
these units, dealt:cited the Recendenser

11 systim,...ciperates ieitfelly evaporating the

A

./e,

Deshpande, A.S.,'
Ontario ReseareleSound n

Address.: Onteario, Cana
Energy Conservation 'fh'ruYgh Utilization of

Domestic Wastes 116 FUeirtn Housing,

Paper presented at Insti
Sciences nsit Apnea

411'

Energy
Vp1:i IThrl ,;

rcnsental

in Anaheim,
pp. 235-=240

srk1975'

Abstreee: Due to:lisitjd ener applies, .*
increasOg waste generation, and tighter

.

pollution centrols,.the utilization of wastes
ae fuel'is,cOeaftdeced. An integrated utility:*
sysitem, theeCANVEL (Canadian Water Energy
Loop) System,liebich sanageetomestIc rOEuse,
grbage, tiluige and liquid, wastes,
Ilescribedne philosophy of this concept F.
includes: 1) the dee of doseditic waste as
fuel fortIbtating; 2) sin 1 tiofl of,maste_
haulage by'treating east t he point of
origin:.3) renovation of a eters to

!petale quality water; 41 the processing of

.v 4' 04



all dosestic.we es to reusable .eater, clean
cool exhaust and sterile ash; and
therefore, 5) stem causing no health
hazard, nor po lotion. Technical and
economic considerations are discussed. (9
references) (BYE)

Development ScienCes Inc.
Address: East' Sa4dwich, MA ,

.
Using Pet Energy Mettodolcqy for Energy Planning:

. Tradeoffs of SupFly vs. End-Use
Technologies. Volume's I and II, final Report

0 Report No. FE-77-2443/1, 38 p. for Volume I;

.

.

. Report No. FE-77-2443 2, pp. 36-364 for
Volume II

15 Apr 1977
SFcnsor:, Energy Research and Deve4pment

Adeinistratien, Office cf Pregyam Planning
and Analysis, Pcseil.Energy. I

Abstract: This study eat:mina: the ruefulness of
net energy analysis in addressing energy

...,.. research and development alternatives. New
England space and water beating are selected
as examples, and new suFcly and end-use
technolcgies are quantified according tc
.their energy cescu.:ce requirements. The .

results of the analysis are timed to draw
three conclusiohs ccncecning the conduct of
energy-related programs. (1) Efforts shonld
be,directmd- tcward evalcat cciplete energy
sqStems, consisting of tot uFFly and end
use, rather than evaluatLPg either. supply or
end use alone.o. Similarly, energy eesearch
planning should consider not crly mingle
technologies but also the timmf,
technolcgies. Tbys attention akuld,be paid
td the test use cf nett:sal rescurcee'to

q satisfygneede fcr space heat, lighting,
refrigeratice, etc., rather than to themeans
ofAlroviding. or saving intermediate energy
forms (such as refined cif). (2) Regional
characteristics strongly affect"the
performance and cracticality cf eew."enengy
opficna, Conaeouently programs must he
designed to address en

-regional level. (3) En
gy Frctlems at the
rgy analysks provided

a narrower and deeper,examinaticn cf energy
-, resource effects than does an economic

analysis. and shculd by used. to identif.y the
energy resource ispOcatione cf technolcgicel
elternatives, (12 references) (auth)

Availability: NS

419

11i)e31S.H.
Aend'Corp.
uAddress; Santa Monica, CA' 90406
Reorgyese and Conservbtion in the Reniden

Sector; A Segicnal Analysis. r,

Report. Po. 8-16.41-151, 190 F.
Jon 1975
SFcosor:'1ational science foundaticn
Abstract: This 'Andy estimates consumption of all

forms,of energy' in the cesiaential sector,
bcokea 'down by the major end uses, fin each
of theine cetsus regions of theOnited
State:4,1er the rase- yeas 1970. A. fcrecastiog
methodology based in pant on eccnometrics.

.

Oen makes Projections tc the year 2000.
various cchtervaticn eemsueos ame then
con*Idered fcr apelicatiOn.in futare yeats
and, finally, siternativo sits of policy
actibatOare postulated. The regioe,by-xiegioe
effects 6Efbise policy'actioes.ln predUcinW.
seed:J.:AU:me in dnergy,'/cotimacticn are 1-1

* estisatef: The objedtive of this study
been tb evaluate varicose resiVentica/energy
coeservation policies fcc t#eir iffectivoness
itl.prgplbing energy savings. A cosi:Mal.
approfct was adopted to.accouet for the
possibility of significant differences among
climatic regions. 156 neferencei) (froa
SummsFy)

to

I

Donovan, J.J.; Pincher, V.P.
Massachusetts Institute of Technology,, Sloan

SchoorCenter fcr Information Systems
Research; Eassachusetts Institute of
Technology, Energy Laboratory

Address; Cambridge, MA 02139
factors Affecting BesiOential'Heating

ConsUmption

Report No. MIT-EL-76-004VP, 67 p.
Apr 1976
Sponsor: New England Regienal Comeisaion
Abstract: This pspik repoftamn an effort to

ascertain the sajer factors affecting'tho
consumption of hose heating oil in New
England. Three general classes o! factors
are analyzed: (1) physical and occupant
characteristics (number of rooms, number of
occupants; number of stories, amount of
insulatien,inceme level, etc.); (2) external
(price, Shortage awareness, weather); and (3)
behavioral and physical changes (change in
temperatere settings, change in insulation,
change in oil burner,, tc.). The study is
beset! on four data series: (`t) actual
monthly home beating oil consumption data on
8000 suburban homeowners in suburban Boston;

.

(2) questionnaire responses from 2000 .

homeowners on their homes' physical adlii
occupant characteristics, as well as changes
in physical and occupant bdhavioral
characteristics.hetween 1172 and 1975: (3)
monthly weather data; and"(4) heating oil
price data. The data are associated with the
years from 1972 through 1975. .., Three 1
models are central to. the study: Model I, a
cross-secticeermodel fiat depicts,
consumptio delfree-day aam function of
physical andipc t characteristics'of a
hose:'Model,4I,7a e series regression
model that /establishes consumption per
degree-daKes a function of price and ,

Consueer awareness of en energy sbertage; and
Model cross-sectional regroasion model
that attempts.to explain change 1g
consumption per degree-day from 'one year to
the next is a functli.on of specific
conserestion actions. (34 referenCes) (auth;
abstract modified)

Availability: Energy Laboratory, Headquarters,
Room E40-131, MIT, Cambridge,./la 02139. S2.65

, . 4

''' ...
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.

Drysdale, M.11.; Calef, C.E.
Brookhaven National Laboratory, National Center

for Analysis cf Energy Systems, Diosedical
and Environmental Assessment Division \

Address: Upton, NE 11173
The Energetics of thelInited states of America:

As Atlas

Report No. Bel 50501, 444 p.
Sip 1976 . ,

Slonsor:. energy Research, and Development
Administration

Abstract: A'desCription of the United Stetec
energy system is presented in the form of
thirty-one Naps and eight major tables.1 The .

/ counti'lms been chosen as the basic unit for
N... reporting estimations of many e rgy, 4

desographic and, ecoepsic variab s, The
...variaBles inclueeprodection Of- 11.fuelo,,,

(including hydrodlecfricity), UPI'S of feels
and electricity broker down by hector and
end-use, existing and planned c%CfcitY.
generation capacity, refine. apacities, add
emissions of air pollutants, fuel' use.

i- level energy motivates 0 dentc
l;Calbulitioni and assumptions u to e

coo:A ed .
in d'e'tail. (21 references) tenth) .

*Availability: 11/s , 4
4, #
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Dubin, F.S.
Dubin-Bindell-Blecme Associates
Address 42 West 39th' St., Few -Fork; II! 10018
EnergiConservation Ihrough Poildirg Design and a

Miser UR of Electricity

Tiger presented at the Annual Conference of the
American Public cower Amsocistion, San .

. Francisco, CA, 18 p.
26 Jun 1972
Atseract: The author recommmnde thefollowing

wethcde of conserving lavers' in buildings:
reduce envircnmental reicirements, such as
levels cf i lamdhaElon, glazed areas,
decorative select building sites
and design. tinctures tc inisize energy.
consemFtAok; 13.9. mites w tb existing trees,
building shapes, insnlati ', buildings with
greater densities (mhlti-fa ly dwellings);
'refine deiign calculaticns t avoid
oversizing egniFilent; use eh rgy conservation

d systems, such as use cf wart teat, and
select systems and equiFsent which use less
energy. such as beat Fairs in glace of
resisterce testing; use building 'materials
which require less'energy tc Frcdece, e.g.
steel instead of aluminum; imFroVe-
sAinterance Fractices tc reduce deterioration
and imFroVe operating effidienties; and make
better ntilizaticn of buildings, carbine
facilities and systems tc take advantage of
diversity. Demcnstraticn buildings are
needed to provide`inicrsaticn cn,the relative
beiEcits of alternEte energy ccrEervatlon
re dr. (MPG)

Dubin,' F.S. .

Dubin -Mindell-Blcome Associates-
Address:

I

42 'west 39th St.,- Few York, NY 10018
Energy 1 r rchitects

( ',

Architec re Fins (July,1973). reprinted in
Energy Conservation ind1.217t, Congressional
Committee giant Serial kc. 93-1 492-42), Part
2, p. 950-r9

1973

Atstract: Energy censervaticn measures that do
not sacrifice needed service cr imFortent

. amenities can Save 15 tc 251 pf.the energy '

COns!ime'd in exiting beildinglOand 35 tO 50% ,-
in new structures. Methods of achieving

. these savings arc discussed, ircleding:
locatiBn cfthe .beilding'site and orientation
of the building an the site; 1.4Froved methods

'-of heatinI,.,sentilating, and aim
: g.'conditicningsuch as heat FemFe, tctal.

. energy systems, and sclar energy systems; new.
waste management technignes;lmFroved design :
of windcws and lighting systems; interior
'landscape planning; and modular integtated
utilit1 systems. Coaservation.checilists to
make existing and newOriplings more
efficient arc presest&.' itty)

7
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Dugas. D.J.; bo"le S.M.; Peterson, P.t.;

Raid Carp. .

Addlemq Santa Basics, CA 90406 '7
A tr4Tpihery A

iniLightir9
lent of Energy Conservation

I

:1*'Figkat N. 14.46t6-66'66 .43 F.
.s47 19747

. #4, r

I:peeler: FedSr!all/neF9P Office
4 ;L: ;4Atistract: thellimcnntgEW 'energy-consumed in the :

7;' U.S. for lighting purFcsra way eqimated by
siting of 'lamp anttacturing stattstAcs to
323 billion kWh fm 1972, .dr abodre 19 perc411

*cf"total electriFity'FbfsuSFficn.' The
-.-discession, includes severe/ ,lighting
conservation measures; meat pt rhleb doeld be
put into Ftactice withir a ihrri time and
mould require little cr no investment. This
report 'aka. no Fredicticn of the likelihood -Nti

tthat these measure/3 will'be implemented on a
nationwide basis; however, it is estimated.
that the potential energy savings could be up
to 8 percent of total electricity
consumption. titer half at the potentibl
savings results frau reducing illumination
livels'and turning off unused lights in

''' commercial buildings, which in tern reduces
the..load on air conditionirg eqe sent.
Other measures that were considere *include:a
redtieing waste in the residential se or,
replacing incandeScent lamps with fluorescent
cir high - intensity discharge lamps where
practical, and eliminating decorative and
advertising lighting. In general,
considerable energy can be saved without
sacrificing visual performance through the
following practices: (a) turning off lights
when not in use; (b) using the most efficient

- lamps, compatible with the visual task; (c)

designing the lighting sista so that the
'even output is used As effi ient as _
possible; and 4d) taking maximal.0 of
daylighting. Some areas that regal -fort1(.4,..
research (are mentioned. (34 references)
(Summary)

Dunning, R.I.
Westinghouse Electric Ccrp., 'Power Systems

Planning Dept.,.Emergy-Utilization ErojeCt
Address: East Pittsburgh, PA 15112
Rurnace-Efficiency Variations Explained

electrical World, 1e1(3), pp. 50-62 (Feb. 1, 1974)
A 1 Feb 1974

Abstract: X More sophisticated analysig pf the
ethoci used tc calculate efficiencies of ,

varionghindgbf home heating systems reveals
flaws in these methods. This caisexplain-the
wide variation in published values. i1ing a
computer code and'a more elaborate metbcd to
calculate efficiency. Agas furnace in.a,
typical Pittbbargh home gave 471.efficiency.
An identiEal situation with a 2.5 ton hegt

.pump gave efficiencies from'1191 to.2031,
'depending on the design of the pum#. (JMC)

Dunning, '

Westinghouse Eig.gtric Corp., Power systems
!Planning Dept., Energy Utilization troject

Address: East Pittsburgh, PA
Efficiency and Cost of Various Rwalidential

Heating Systems

raper presented at the Conference on dmiroving"
Efficiency, in kvAC' Equipient and Compob nts
tar Residential and sual,1 Cosrercial
Buildings held Cct4er 7-8,..1974. at Purdue
University, published in Addenda' to "),

Prodeedings, 7 p.
1974
Abstract: Efficiencies and-costs o&ges, oil, and
-"electric h'eating are determined and compered.

With the efficiencies-for gag and oil '

furnaces at .40 t 501 aid 35 to 451,
respectively, el is Testing is considered' ,1

competitive in eh y of iency. It is,.
stated tpot the.* gy mbar c nalfy,a
shortage 6f, trce.sources of energya A
gra. ThelSefoce, an energy policy, which '. ,

il,Oramotee the use p/ electricity generated by.
'coil or Uranium, ea./. substitute 'tor 64and,
;gee, is Syggested. (10, references' (BIB) I. '..

-,....f.11,

4o- ".4Ir
..., .

Dupree, W.L.Ehtgr;,, IE..; Mi11.er, S:; 'Hillier, D. .w
.011.5. Dept. f Interior, Office of the Secretary,

.. 0ifice of the Assistant Secretary for Energy: .-,...
;,. 'and MineralMinerals , , '

i Energy liarqrctivei"2 : 1'.
A,

230p.
1.4

g,.,



Jun 1976
Abstract: 'Energy Perspectives" was first

published in Patrunry 1575. With new and
revised energy data available, this revised

, study was prepared to,describe the basic
parawetere influencing the U.S. energy

z^ alines/on and to present additicnal data for
statistical, econometric, and othet analysis.
Material presented in the first Energy

B. Perspectives study (e.g., capital
requirements, U.S. energy B 8 r funding, and
energy and edvironmental data) have'been
omitted from this rearmed publication. This
second etUa'y includes additional projections,
data on the wend energy situation, on prices
and costs, 0.5- regional data, and energy
relationshiFs expressed iebott physical
terms std it Etu. The dlcument includes a
section on world energy sescurces,
consuoption, production, teade, and --

projections as well as a section on the D.S.
energy situation. (BIB)

Availability: GPO 55,40, Stock Mc.
C24-000-00826-6

4
Decree, w.6., Jr..; Corsentinc, J.S.
U.S. Dept. cf Interior, Bureau of tines
Addresn:' Washington, CC
nited pates Energy Through the'Year 2000...

. (Revised) .
. , .

'442 F.
1575 ma

.

;Abstract: Earlier energy consumption and supply
forecasts of the Bureau cf mince are updated
in this report, which it based mainly on'"
evaluation cf Bureau cf nines fuels data.
Net energy consum 'on is expected tocr
increase fres:59,855 trillion Etu in 1974 ..to
110,230 trillio Etu in 2000. The present'
trend toward' increas d cue of secondary
energy sources will continue. Conversion
losses in the electrical, synthetic gas, and
synthetic liquids sectors' mill increase as.'
will the total gross energy inputs. Both net
and gross energy inputs per capita are
forecast to rise. The difference between net
and gross energy inputs will increase over
time due to increased dependence-cn seccedary
energy solsoes. In 1974 the eiergy consumed-
by the eltctrica),sdktcr represebted 26.7% of
total grois,connuppticn of energy. By 2000
this.sectcr is expected to consume 40.1% of
total. gross energy inputs. SEA is anticipated
that the 0.5. will continue to rely, on
conventional fossil fuels (i.e.', coal, .
petroiel and natural gasj. Ccal resources
appear a equate through 2000. However,
domestic natural gas and petroleum will have '

. to be supplemented by synthetic fuels And
, imports. ,-(BYE)

' Availability: Buteau of Nines, Pdtlicatione
4- ^ Distribution Branch, 48C0 Fortes Ave.k,;,

Pittsbufgh, PA 15.213

7

-

ltamco Services Inc.
AddFess: Tpo Sector, St.; New York, NY 1 006
1476 Biatinems and.tconCsic Charts

a knees' Putlication,',42 F.
1976

:Abstract: Business and eooncmic data fon1976 are
displayed to graphical for.. The report is

0 org011izedinto five. sections: (1) General
.EcodEllcs including data ea FcFulatiCn.end '

bOuseholds, limbos force,. GIP infletion
new hoefes7,And type of

heating feel used; (2) 7efiergy med
EleCtrictly, wStb-caOartaidt. ene547 r'
consumption, enorgE'sonrcem,for electric
utility power generatier,,electric utility
capacitrand.geeeration, residential j W
electricity, nucle4r Foter'reactorp,
transmission linen, gas turbine capacity, and

.4
'm

4 ,

growth of the gas industry; (3) Electric
Utility Economics (e.g., revenue, operating'
ex,penses, taxes, fuel costs, and rate '

'actions): (4) Financial, with information 'cm;
electric companies' construction
expenditures, new money financing, yields on
public utility bonds, new offering bond
yields and.nev money bond financing, offering
yields and new money preferred stock
financing, earnings-price ratios and dividend
yiends, new wcrerrcomon stock financing,
pollution controkirevenue bonds: and or
Public Affairs, containing data on research
and development, expenditures for pollution
control, net public and private debt, Rural
Electrification. Administration; electric
Rower capacity, world comparative statistics,
and per capita world statistics. (BIB)

Edison El trig Institute
Address; 9c Park Ave:, New York', NI 10016
Statistic Teai Book of the Electric Utility

Indub ry for 1995

Annual p

Oct 1976
AbstraCt:

blication, EEr Publication Ho. 76-51,
3, 76 p.

les of tatistical data are
presented e following headings:
Generating Capacity, Electric Power,and
Energy Resources, Generation, Energy Sales,
Customers, Revenues, Operating Data and
Ratios, Financial, and
Economic..aiscallanecus. The data were
compiled from annuli statistical reports fron
the Investor-Owned Electric Utilities ands
other agencies. (APO)

Availability: Ediso't Electric Institute
for J975 Yearbook

Edison Electric Institute
kddress: 90 Park Avenue, Mew York, NY .10016
Electric 'Output

Weekly Publication. 2 p.,
Abstract: These periodic publications report on

.

the net amount ofcelectrical energy
distributed by the electric utility industry
for each week. Included'are the following
tables: Weekly Electric Output by Geographic
Division; VeeklE Electric Output in' Previous
Weeks;. Weekly Electric Output Index;
Generation by Months: Installed
Capacity.,-Thousands of KW--Name Plate Rating;
Number of Cusdomers; Total !ales to Ultimate

'

Customers ;'and Sales of Major Classes

./4

(Residential, Small Light Ind Sower, and
Large Light and Power). (BIB)

"r.

Edison Electric Institute'
Address: 90 Park Ave., New 'fork,'AII 10016
Electric Perspectives .(foreerly REI Bulletin)

Si-eonthly.publicetion '

Abstrac As the Edison Electrit.listitews
Magazine for eragement, this publication
focuses on such topics as the energy.
situation, government policies, financing
problass:: nuclear energy, rate structure, ,and
weak., disposal as they relate'Ro
investor-owned electric utility companies.:
(BYS)'' 4

Avnilebil y: $10.00 /yr. to IlI4esber companies
,andma ilietes; 515.00 /yr. to noi-uembers;
S2150 for single copies

a

A r-,f

EdiSon Electric Institute. Conservation aid
Energyilanagement Division



Address: 90.Park Avenue, Neu Eprk, MY 10016
Residential Electric Space Beating Survey

Annual report, v.p.
Abstract: These anneal snpveya, which provide

information cn a two eat period, .are
conducted to obtain data on the performance
of the U.S. electric space heating market
(excluding Alaska and Haggai). Part
I -- Dwelling Units Added, by Types -- reports
electrically heated dwelling Grits added,
total electric heat.eurtomers, and saturation
percentage. Fait II-- Equipment (Systems)
Added,.by Types--is a compilation of Part I
with additional data on types cf space
Beating egu.ipsent. cart I provides tables
with the following: data: total numter of
residential electric Customers served by each
company; total numbs- ;,-"cf electrically heated
dwelling units in each company's service _
area; the approximate saturation of
electrically heated dwelling units, in
percent; electrically heated dwelling units,
in apartment buildings, added each' year;
electrically heated new homes added in each
year; existing hoses cotverted to electric
heat; electrically heated mobile home units
added; and total additipcs for each year.
Part II preeent4 tables with data on: total.
customers at year.end; rusher cf electrically
heated dwelling units added during year;
total in state at year end, listed by utility'
category; dwelling units added, by types; and
equipment irstalled.by types. (8E8)

Edison.Electric Institute, Conservation and
Energy Management Division

Address: 90 Park Avenue, Net York, NY 10018
Heating-Cooll0 Statistics cf Marketing Interest

on New lensing 1966-197f,

Compiled from U.S. Government Construction
Reports: Characteristics of.New !rousing
1966-1575 (Series C25-76 -13)i 14 p.

De$ 1976
Abstract: Data cn space heating and air

conditioning systems in net residerntial;:!
buildings from 1966 through 1975 are
presented. The report is organized into
these sections: New Ono-Family COmpletions
196E-1975 (113 purpose of construction, ty
type of hearing fuel, -arc) by nee of central
air conditioning);.Begional Data,on Types of
Heating Fuel and Air Conditioning (One

"Family);.-New Multi - Foxily Completions
1971-19751by total units and ty heating fuel
and central.1tir.conditioningl; and Regional
Data on Types of Be/iliac Fuel end Air
Conditioning (Multi -Fam141). The combined
market saturation of net one - family and
sulti-family housing in 1975 was 521 for
electric heating sytems, 377 fcr gas, and 9%
for oil. In 197!, 561 cf the rev
multi-family buildings installed electric
heating systems, 40% lnstalletk gas systems,
and 2%, oil. Nationally, electric'heat
saturation did not maintain its'bistorical
growth. Declines in regional electric heat
saturation occurred in the Northeast and the
South, tut the North Cortral region increased
slightly and the Nest continuedabigh_growth
rates. Gas heating systems declined .in all
regions except the South. 181.8)"

Edison Elettric Economics and
Statistics Eept!.

Address: 90'Park Ventio, NOV Yorkr wr 10016
Total-Electric Utility industry in the Unit:A

States Including Alaska 0.00 Hawaii
.

Monthly jublication, v.p.
Abstract: Included in this periodic 'report are

aopth'ly and yearly data on- the source and
J dispoeal_Of electricity and classification of

. a

, easales.. Tables present information onnht
generation; net energy for distribution,______e

s to ultimate customers; number of 4i -0
oust ers °by customer group '(residential.
coaster ial-and industrial, street and highwa,
lightin other public authorities, railroads
and railways, and interdepartmental); energy
sales to each customer group; revenue fros.:,'
each customer groUp; and residential service
(average customer data). (BIB)

!gasp, N.D.
.

1.
Cleeacer,Uni*:- .. -,1:'

Adapes;. Cl sop, SC
Concepts, in Comfort

Prentice -HMi 141)c., Englewood Cliffs, 0, ISBN
19750-13-.166 u 216 p.

Abstract; This prac cal approach to the basics
of human the al comfort uses graphiCal -

displays to llustrate the interactions of
weather,- c nstruction liaterials, and
mechanical syntems in architecture. Contents
idonde chapters devoted to basic theory,
climate and shelter considerations, building
eaterials;'building heat less and heat gain,
mechanical systems, and mechanic 1 system

4.
noise and vitrations. Among i any
features, the took: presents.:-., y extensive
tabulations of .useful engineeerng data for
solving 'many actual building problems;
illustrates the fundamental principles of
thermal comfort,a many related factors
that must be co i ere n effectively
heating,end ccc ing b ing; includes a
chapter on the control o mechanical system
noise and vibrations; and provides valuable
checklists of desist principles and energy
conservation techniques for. buildings, an
appendix of ore'thab 30 useful formulist,
metric system conversion (actors, And '

references to related pUblications. (18
references) tiros publisher's description)

Availability: Prentice-Ball, Inc., EngletOod
Cliffs, NJ 111.95 '

%...

Eisethard, R.N.
U.S. Dept. of Commerce, National Bureau 'of

Standards, Institute for Applied Technology,
Cents p for Building Technology, Office cf
Buildfqq_Standards and Codes Services

Address: Washington, DC 120234
Building Energy Authority and Regulaticnki..

State Activity
.

Report No. NBSIR 76-986, 51 p.
. Mar 1976

Sponsor: Energy Research and
istration, Division, of ildings and

Industry
street: This repert provides the 'status of
State authority to regulate triersy use i% new
buildings and the status of bills creating.
such authority that were pending in the 197%
legislative session. Regulations the
been developed are identified and d ribed.'
Legislation relating to sale ewer ,

retrofitting, insulation and other uilding
energy matters, is ideetified and the Status
indicated. fautbl

Availability: WEIS

5,

S

Electric Energy Association, Technic& 'Services
' Division .

Addiess: 90 Park Ave., Nee York-7.. M. 10016
Commercial 6 Induitrial EllectrielpeOe Heating'

Survey:- 1973'
t

30 p.
May 1974

4



"
' t.

A abnitOact: 'the purpoae"of this aurisey was tO
determine the performance of utility...ay:items ..1
ifi"the.118 contigUtmleistates in adding' -
electric space heating lead tc commercial and .,

industrial custcmer,propertiea in 1971;
Forecasts for 1974 Sere slat included, Data t
for 123 utility systeea indicated that .

3,574, 00 kw forecast-fr 1974.
, .

3,200,10 kw were added in 1973 with

43

Appro eatirna were else made cf the
perce ages of each type of egniPsent
install ed. (ELM)

,

1

,Electrical World, EcGtee-.Bill Enc.*
Esse-Pomp Prospects show sharp vein'

Ejeetrical:Sorld, 180(4), pp. 80-82 (Aug. 15,,-,es?1973)
Aig 1973
Abstract: A detailed ceepari

the use of a dosestic'el
electric baseboard and
given. for diffelent part
The conclusicn iz that it the hcuse is
air-Conditicned, the total cost of a leit
pump is comparable to a gas topic., with
electric air conditioners. It the relative
price increate cf gasP'sises faster than
electricity, the advantage will'be sore
_pronounced. (in)

. .

on of the costs of
ctr,ic beet pulp with
th gas furnace is
of country.

Elrick and Laviage Inc.'
Address: 10 South Riverside Plaza, Chicago, IL.
Manufactured Rousing.Institcte 197E Data Book

, ..,

Annual Report, 25 p. ,

Apr 1977 y
_ _.

,
. .

Sponsor: danufaet ed Housing InStitute
Abstract: The puree e of.the Data foot is to

provide . Manufactured Ronsing'Institute (RBI)
members with a reference guide to marketing
statistics on the manufactured housing -.
industry. . Data in this publication are baseA
on an annual census of labile home production
in which the number of acbile hcmes built is
determined by surveying mobile home builders.'
The first secticn of the Data Ecok presents
nformaticn.ct_menafactrrera. shiaments of

mobile-helliei--'ind'inclnnett,-.:tabAss- 3m: mobile
hose growth in the7pitit-decarief.siegle

family
private housinj starts, 196W.166e'mobile
home shipments, 1947-1976:: -retail value of
shipments in 1975 and, 1EV64,sctile home
trends by types and sizes; quarterly

. ,,v,

shipments by types and,tizes, -1976; shipments
to regicns in 1976;.shipsents to states;

..shipeents by prices and siren, 1976;'
seaacnally adjusted shipments and seasonal '
factors, 1974-197.6i. and mobile hose consensus
'forecast for 1977. Section Ili, Produrtion of-

5

Mobile Hoses, consists ,cf these tablea:,
Production, 1975-1976; Froduction in the Ten
Largest Producing. States, 197E; Production inS t 976- Mobile iitme Producing
ants, 197 197 . and Propustion,in States

by Types ths, 19'76. Other BRI'Market
__In.formation orts that are available are

described.- (BT13)
.

Availability: Manufactured Rousing. Institute,
P.O. Box 201, Chantilly, vp. 22021

Energy and Envircnmental Analysis Inc.
Address: 1701 Worth Fort 'Brit Drive, Suite 1213,.

Arlington, to ,..22209
porgy Consumpticn Data Base. Volumes I, II,and III

Three voluses,0pomd in 16 iccuments, v.)).
r-,1977

Sponsor:redera i.Mnergy Administration
' Abstract: TWittucturetind contents of the

Ef

4

."

r

0 .
, .

.Federal Energy Administrition's Enetly
,Consumption Data Base (ECDB) ark Aeacrited in

this'report. ECDB describes and documents
domestic energy consumptionoduring 1967',
1971, and 1974, and contains data co eight
energy consumption kectorsi agriculture,
fining', construction, manufacturing,.
transportation,. commercial, household, and
electric utilities: For each sector, the

'quantity of energyConsumed and the nnont
spent on this'energy-is recorded by'state and
Census region, -fuel type, class of user,and
the use for 1967, 1971, anA.1974. Values' Is
a summary document, provides an overview of
energy consumption, the types ofinergy used:
the sectOre of the economy it is used in, its
'end usesOked the geographical distribution

its use. Tbis cross - Sectional analysis
ovens 1974 only, because 1974 is the only
year'for which data are available f4r_allsectors. Volume I also sgsserizes data for
each consuming sector, covering all three
years (except for the ccssercial sector).
The second volume is a user's manual,
describing ECCB and the leans to update and
access. its cementer files. Volumg III, which .is bound in 14 separate documents

(chapters),
contains complete documentation for the'ECDB
and presents scae'of its state-by-state data.The

,

introductory chapter to volume II/
etplains how tc interpret the data base
'output and provides a glossary of terms usedin energy analysis. The remaining chapters
of Volume III describe these sectoral

.studies: Agriculture, Rifling, Constructibn,
Manufactusing, Small Industries, Paper,
Chesicals, Petroleum, fAmary Metals, '

Transportation, Commercial, Household, and
Electric Utilities. Each of these documents
describes the 4ajor energy consumption
characteristics of the economic sector,
detail's' state-ty7state excerpts of data-
installed in ECINE,and documents this data.
Docusentetion,cansists of a general
methodology Is well as a detailed
step -by -Step ethodology, including computer.progre" data files used. Net U.S..

JIIr

011

energy usction during 1974 was
.appro:. %y.70 quadrillion Btuos (quads) .Petro a products provided about 461of the

total amount of energy used; natural gas
contributed about 29%; coal accounted for
about 18 %;'and hydro and nuclear sources
provided about/3C The industrial sector
used 3E% of all the energy consumed in 1974;
the agricultnre sector consumed 2%; mining, .
sector used Vonstructio* used 2 1/21;
manUfaCtiring Copnted. for 281;
transportation usedalmost 25%; the
commercial sector used about 8 1; the
residential sector consumed about 16%; and
the electric utilities sector used 16 %. (BTB)

Energy-Research and Development Administration
Address :' - Washington, D.C.
A National Plan fee Energy Research, Development

Deponettaticnr .Creating,Energy Choice forthe Future-=1976: Salome 2: Program
Implementation

Report No. !RDA 76-.1, 433 p.
1.976

Abstract: le a companion to Voluse.1 (The Plan),
Volume 2-Aescribes-programs now in progress
which' are supported by the Federal

. government, including Pederally.fendod
.r arch done ty industries and private
institutions In conjunction with Volume
thi,s(Aoluee'describes technologies being
altaTated as well Was entreat and future

ad diieonstration (MD)

feDtk research,
"develekeen
progress. venty-Six progiiis descriptions
or ',Building Blocks are presented; each
building block. corresponds,' to a line item in
the !RDA tbdget and represents the .energy
ROAD activities of one or more-Federal

1,



agencies. Fart If
,
Energy,Technology,

Psograsr, presenta.62 Building Blocks
explaining Federal program.attivities .-

,.oriented toward g single energy technology.
These bUilditrg blocks are grouped into nine',
major program areas: .Fossiil Energy,"Solar
Energy(Ceothermal Energy, Conservation,
Fusion Power, 'MuClear Full Cycle R t D and
Safe ands, Fission Power, Environmental

qtti
Contr Tectinology, and Synthetic Fuels
Commer al Demonstration. -Parts II and III
of the Prograe Implementation Volume include
Building Blocks describing supportive

.

'progress that tend to cot acme several
energy technologies. Pert II is divided into
two major program areas.: .Environmental °
Ribsearch and Safety, and ,Basio Energy
Scionces. Part III lists six activities
which are nct unique to energy PM, hot,
which are eSsental to such research. 4i,Three
tables containing cross- referencing data sake
up Pert ma which permitel eiasination of the
Building flocks from the different
perspectives cf the National Energy
Technology Coals, VolumiI Technologies, and
Federal Agency Involvesent. A glossary of
acronyms and abbreviations,is included in the
Appendix (Part V). (BFB)

Avoilability:'CF0 f3.45,,Stock Mc.
0527010-00492-1

.0.
Energy Research and Development Administration
.Address: Washington, DC 20545 .

A National '..Plan or Energy feseeiet, Deielopment
' and Deionstration'. .

Report No. ERDA 77-1, 51 e. . -

.23 Jun 19:27 ,

Abstract: Pursuant tc Section 15 cf the federe
Nonnuclear -Energy Research and Development

-Act of 1974, this document repArts on the
energy ODD program of !RDA. As outlined in
the President"s National Energy Plan,
.submitted tc the Congress on April 20, 1977,
the'research prove, focuses on, developing
new technologies to: (I) increase the
efficiency cf energy use; (2)?expand the use
of existing fuels, and(3) make the
transition to'dw fuels. In Chapter One,
understanding,Conservation, it is_pcinted'eut
that three kinds of action,areneedvd1W
reach conservation goals: Ircection of on
energy conservation ethic; conversion of"
facilities and equips t; and development of
new, energy - efficien ethodologies and
technologies that C Beige energy. The
conservation technic', ogyArase is reviewed for
three end-use sectors fOraisportatica.,
residential/commercial, and industrial) in
Chapter Two. In the near future, alterations
in existing types of vehicles, engines, and
cosponents will be the ajor leans to achieve
conservation. Two altencative engines, the
turbine and the Stirling,.may play a
significant role in meeting fuel economy and
euissitn objectives. Efforts are"also being *";

'made to develop'and introduce electric and
hybrid vehicles. Consideringathe
residential/cossercial seCt60.reerofitting
buildingscan have substantial near-term
impacts. Because knduotties develOpeatdering.
a period of plentiful, cheap energy, many. .

indeStrial processes are, inefficient and can
be improved.'.: Chapter Ihree-exasines- ''
technologied-that would extend existing.fuel.
sources: 'prouglrthe /may 19f0H .the U.S.
should workion technolegieer.ibsi: " produce' '
additionalpetroleus and'netural gaethrough
enhanced ricovery techniques; expland'the 1

direct- use cf coal in the utility 4d ..

industry.. sectors; anAgempand the GA% of lig t4
wargr reactors it a once-through fuel cycle '

foerelectric power. prodertion. In Chapter
Tour; technologies that use new fuels (shale
oil, synthetic foils frcs caste and .biomass,
geothermal beat, and.soler energy) are',
considered. Chapter five look, at the

a 9

'. broad-based support programs and activities
needed, (e.g., basic research, data
collection and dissemination, education, and
training),.. two major ERDA studies, now in
?progress, are described'in Chapter Six: t

Barket-Oriented Program Planning Study an
the Inexhaustible Energy Resources-Andy.
The final chapter provides an-Overvieli of
ERDA's budget, which totals 17.3 billion.
(BYO)

Availability: GPO, Stock Mo. 060-00p-04067-1

ti

Energy'Research and Development Administration,
Office of Conservation, Division of Buildings,

" and 'Community Syhtems
Address: Washington, DC
Consumer Products and Technology Branch: Program

Plan
.

Report No.; ERDA 77/22, 31 p. .

1977, .

..Abstract: The research program plan of the
ConsulerProducis and Technology (CPT) Branch.
of ERDA's Divition of Buildings And Community
Systems is described in this report. The
purpose of the CP%Branch is to encourage and
manage RI= of new energy-saving technologies
in. heating,,. cooling, and ventilation;

i

lighting and windows; appliances and other (
q

telecommunicitionseand diagnostic equipment.;
used to calculate the efficiency of energy 4
use in buildings. The CPT, Branch has
organized its approach, to three 'areas:i'41)

41
the-development Of or nergy-efficient
t echnologies; (2) the velopsent of
energy-efficient consumer, products, and (3j
the analysis of and. d'isse'mination 'of
infofmation about energy conse6iikign. A .

;decentralized management plan hae:,.!bten

1established with the CPT Branch haling
respobsibility-for program direction and
policy m ng and three national laboraior

4116
assuming 1 other normal functions'of
program me ere. These chapters ere .",

included: (1) ntroduction; (2) Headquarters
Program, including heat pumps and building r, 4
diagnostics) (3) Cak Ridge National
Dbboratory Program (apAiances and analfsi.
and information); (4) Brhokhaven National.
Laboratory Program (building systems
controls, materials, and space conditioning);
and (5) Lawrence Berkeley Laboritory Trogras
(lightingand windows). (BED), .

Availability: TIC tree

consumbr products; controls; materials;

t .
..

. .

Energy. Resources Co. 'Inc.
.t.)

Address: 385 Alewife Brook Parkway, Cambridge, NA
02138

A Study of the Impact of Reduced Retell Store
Operating Mourn on Sales,-Employment,

. Economic Concentration, and Energy Consumption

Report-No. PB-243574, Conservationaper Numher
1, 305 p.

22 Oct 1.974 ,
.

-

Sponsor; federal Energy Adsinirtratrion, Office of
'Energy Conservbtion'andEnvirousent, Office

. - ofIndustrial PtUgfams - "'

Abstract: This project was .undertaken to analyze
the possible impaell; Of government regulation
of retail selli4hOura on sales, employment,
economic cogcagfratid!1, and energy
consumtion. Specific.wajor results.provide:
(1) .estisates of:energy sqvingsswhich mar
accrue from regulating'retmil sellin ;

11(2) scenarios of regulatory_ schemes denied
economically and socially feasible; ( )

analysis of likely economic retail hours; and
(4) statement of the }east disruptive hours

n of closing it regulations on commercial hours
were to be introduced. (132 references) (oath)

Availability: MTIs'.
.
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Inviro-Management 6 Research Inc.
Address: 901 8th St. NV, Nekshinnter,-,DC 20001

Evaluatic.wf Building dhatia eriitics Relative
to kEiWrgy Consuertion in 0 Buildings

Report Ni.. PB-248174, EEA/D-76/006,0 68 p.

22 Sep 1915
Sponsor:" Federal/4..gy Administration, Office of

Energy Ccnse lon had Invitonmeut, Office

tf Buildings 1: 'rams
Abstract: The /pure." of the,project was to

survey data on a:, lisite0.sampfe of office
tc identify ttcse factors which

4 have an impact cn energy consumption. 'Such

- ',data can be used for ill( develcpment.Of
.

coefficients for monitbming energy
consumption,' Cr. as the taxis Of futnre

.'research. Findings inditated thpt:, '')) an

'"!ElU (energy tae index) expressed as
tTUs/gross conditioned colic foot pet year'
appeNts to be a more effective easure.cf
energy than BTUs/gross conditioned square 1

foot'per year; and 2) tbe follceiag factors
appelr to correlate significantly with energy
consumption: total building refrigeration .

capacity, bourn cf Cooling system operation,
type of HVAlt system insealled, thermal
transmission of"tness well area, lighting
ower dena,,ity, "end maintenance and systems
conttol'prattics. (GSA)

Availability; NTFS

.

84g-earner Corp., jot Division, Advance
Engineering Qep Borg=Warner Corp., York
Division, Cefftrif

'Address: IoCk, PA 17

First Ccst -.Cperating
conditidning EqUjp

al Sistems kept.

(Ist7Tkadsoff8,for 'Air
ent.

Paper presented Ot'the Conference cn improving
Efficiency id HVAC Equipment and Components
for- Residential and.Small Commercial
8uildirgs held October 7-8; '1974 at Purdue
University, pp. 147-154

1974
Abstract: This paper reviews several methods fet

evaluation cf not only Cdntrasting (air
conditioning) uritFr'eithddfiferent rating,'
point performances, but also withdiffetent,
part load performances. Expected increases
in, the ccst ,of electric power are considered
and tabular multipliers are provided to take \

these ircreases into' account. In making th/s.;
evaluation, two assuaption Are invoked. One

`is that comparison of alternative ligeipment

k:,11 be on a;life-cycle cost Ipasis, that is,

owning and operating cosfescver.the entire
life cf tfe equipment will be con4dered.
Thesecond is that a cOmpariacr of life cycle
costs will be based an en average)arnual
cost, determined by computing the cost for an
average year, takitg knto acCoctt expected
increases in operating costs and -a rate of
return on iekestment (ot time value of
money). Aauth, 'from letrodbctIon),

a

. .
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Executive office of the Premident,'
nanagetientvand .81,dget,'*Etatie licy

Divim4nr
Rddrbss: Washington, GC
S Metropclitalb statistical. Areasc. 4675

6 d Edition, 115 0

tract:" The.dcnceptacif,'I'Statderd Metropelitaa
"Statistical Atee" 1SMSA).wat-aeveloFed"to
alic Federal agencigi tc present
..general-purpOse''statistics about metropolitan

areas. "Part rof this. publication describes".
'the.5ritgria d'aed to detign and to define

SIMAs. Part /I lists-the titles and
'definitions of She 276 fASAa mad includes tit

fdfloving fnformatLoifcr each'SMS6::the
cospcnent cceetie6 or county equivalents,

)
central cities and other places'ef.20)000 or
more withfn the'SMSAs, and the 1970
population for each geographic arta. TYitl

tyird part details' the criteria follow4e in jAp
, eAtablishing Standard Consolidated , vAlf

StatisticalAreas, which are listel in;Pa=n
,IV.' The'countiis of eaqh state 'within yAsts'
(excluding Rev England) are lihted in
and the citi:ees,qd towns of each Nov iPin. and.,

lt v,'

state withinSM#SS are listed in Pant y
Part VII providei-1U list of New Englif6d:
County Metropolifam,Areas. The final two '

'parts cover: definitions affebted by
Criterion 5 or Aiterion 8, and changes
SMSAt. from 195C to 1975. ''A sap of the SMSAs
defined by the Cffice of management eta
Budget, October 1975, is provided. (NTS)

$2.30,,Stock No.
oal-ool-cwwv-e

* r

Teriss, .

",
Oklahoma Gas ¢ Electric Co.
pajor.6ppliance Saturation survky,1960;Macketimg

Report .

Statistical and marka;ting report b40041,.60,, 22
.1969
Abstract: This. Deport.suefttbten'data obtained

.

from citiesticnnaries sent ltn testae...al
customers of an electric .ntility.
questions concerned their usv,of major
appliances '(electric,- ranges, televisions,
water beaters,aclob6es dryers, freezer

conditioners., dishwashers, clothes'va
and refrigerato(s). From the datathe
saturation'levels,of appliances vete*
determined., 'The characteristics ofthe
households using the.appliancen were arse
detersihed (age-of house,"'number of
occueAnts, .and age of head o, household).
(MPG) .4-'

;

Federal Energy Administration
Address: Washington, DC 20461
Findings and Views Concerniag.t4t Ezeurion of

Riddie-Distilleted.fro tte Mandatory
..,Petrol,pu Allocation pnd Price Regulations

169 p.

P.

15 J111.0976'
Abstrapt:,,The Federal Energy Adninistratic= tat;

cohcluded that mandatory allocaticn and Pric42.
',regulation:is on middle distillates are no
longer nedessary and is .er0o_Ee
transmitting such an amendment to the
Congre,as an specified by Section 42 of the
Emergency Petroleum Allocation' "Act (EPtA).

* MiddOPAistillates are not in short s8pply;
and adeqUate supplies are expected for the
near term. Ample onused,refAery capacity
guarantees that excluding middle distillate= r.

from coetrol(will not adversely affeCt the,",
sgpply of any, Other petroleum product.,
Exeeptiqp of middle distillate= ftoe
and aliocetlon teguletions is not libelp- to
result in any significant'price Increaser,.
Competition and market, f&rces are'sufficiest
to protect consueers;' Deregulatioeoewiedlt
distillates will not cause Unequitable'prioes
for ahY Claes of send meets' or. other product .

unarm, nor will,ench action bsve nignificult
impact on the tate ef nnesprdyeent, the ,

Consulter Price Index, or the GrOtie national.
Product. continnea regulation tf:=iedle
distillates is no longer necessary, tO\
accompl4mh the goals of the EPAA andis.now
operatiO to.ispede the actliev at of,thobe

goals. iBilE) .4

,r

Federal Energy. Administration
Address: Vashington,,DC 20'4t1'

.
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Findings .n'.ews' CCnCCrJ5q the floeption of. A Pricidg Gui.çe 'for-Natural Gan ProcOssoraPuaI,,jiel CiI,frcs the Nadtory
: -

.'Petleu Ailccatlgn. an. Pric*' Reguletions Ileport No. rA,H-76,41o. 12 p. -Cct 1976Y.12 . Abstract: Thin Locklet hä been developed by the-_ 29 Mar 1976 '
'. '. eal Eperg16.iniEtration (YEA) to assiststract A A.stdaet to the ?edia !nrq1 AatOcai qaproèesscrs in understAnding an4'

-.A.lnstratidn'.E regulatiobs ha beanthat cu3d-tzest fuel
. ,. cqaplyin-.with FEA regulations on the pricing

Natural Gas tignids (!GLSI) and !GL
prepared residual oilfrou . of

included in this 1
auditnry alfocatics and rtha

This hAs bsrrittan products, guide
dencription he ot ParE.*

cobtrols. report tofulili requiresent.a cf .Secti-o 12 of the
Emergency PtrolEui Allçcation

of ain provisions
. 212. Subpart S--Natural Ga Liquids. tritle10, CFB) the Federal En6rg.RegalaticncAct. vhid'allsfc fIi.dirgs nd NEA's views to r.uppor, o

as they apply to the processors of Naturalsuch audsents. PtOyidj. in thie document
. Gas Liquids., The purpose of this guide is tois an, l.ytis of (1) tha supply of and - ,' deOcrbc an su..arize these provisions. sodeaand'fo4(enidusl fLe) oil.' (i) thn'pricing .. that"all, firwe affected by the regulations

hays have
of tie. pro.'ft. and' (3) tAe pctential - . a si.plified esplanation. and alsoecshc.ic 'i.'p.Act of,ele.çting. rqidoal futil

': aà ueDs of obtaini5 fqrther tnfor.aticu fromoil' ftc. re5ulaticn, e follcving . . the YEA. Althcugh certain,,prov.isicna of' concluciona are reachGd: residual fuel oil . these regulitions uay chang in t'he fut'ire,in not in ebort supply; exe.ption of residual the guide wan current an oSeptese 19:76.fue'. c41 rç. regulatiru will not edverue,ly I'nfor.ation it thin guide is general. . : -.affect thèiupply o en othç cii c refine, specific quetionc about'the'-YEA regulsto&,prodcct r.ubcct tohc DPIA; .cc.petition' and . tho.'h'edj.ral !A'srqy Guideline.1 houid hearket forces arc dequate.toqact consulted. cr an PU regiottl office can becon au.ev; Wud exe.pt icc of. r%iui 1 fuel oi l ctaCted. (from itroductory setter)ibo. reus tics till. not rsolt ib
' .

-. ),rineguitabl&prices for fry class of residual'cil&r - .fuel ctheL 'podrct user. '(DY!)
.

. '.,..
..

.

-

FOderal. F.nergy Adsinis&ration
- ' 'ddren.q: Washington, DC 2OLI6 . -.

. Enorqy in Focus: Dasic DataFederal hncpgy 'd.intratcc :,

Ii&1dres: Wani.ington. 1C ' .
1917 NationalnergyCutico . - ..-!

. DPot No. pL/'77/1l4l&. P .Nay '1977- .1
. Abstract, thin rovi1or. d.ta on.publication 1basic2 volumes. v.p. .'. . ,. .. '-energy resoufces .ar.d consumption fro. 15O to, following tables: Do.stic1977

. 196 .in theAbstract: tfp4tJrg foiecst: made, i9'76Mat'icnal Eil'ergy Cutlock thin te pteenta ionsuptLon Per Capita by Source (c-year
. iScreSents) ; ii5totc4l ysergy Consu.tiona ev ird a teal t be tat ft a ace rgy Pattcrns--j6O- I9?; DoIStic rerg7ppra

with cfrront inforeatjon on -

.

Consumttion by lype Domestic !nergy.,
situtin

,legislattcn, price9 andtreeouice ofyuel;.
by Econc.ic Sectofdevelcuent. ?hi pericd 1s-cr.aide a_. -. (couuercial/restdunt,tal. ittdustial

-
rassit,ion ti., in uhidh traditfoSál transpbrtauon. and eleetricty 7Cne[atthn);,neçjy. sources--oil átid gas--arc dep1sttn: Cl. i - - Domestic Ecerg ConMumption Per Capita b;enpcçted.ro-agair beccmC a .aicz'nrgy ,Souce'rotai tomestic !ncx7y Production;snUtc,. i.eu ener7y techcoloq,ieu-.tnuclear.

: Do.enttc ud,Cil Production and Q,ro+i .. Jsolar, and. gEnt hecmal--ll h isportant in .' oneiveo; ore'mtic De,.and for Defined
-élcng cssg'. Ijir rcpo!ttrelate4 the Petrolpus Products; 5.5. cii I.perts; O.S.'J.'.,wor-,I-x ei.rgy .arEttc the ene'rgy .situation

-'The - . .. Crdde Oil tefining Capacity; Natural Gas -in tle C.'.. factor: influcr.czng o41 and i
' Product4on. Cocsn.ption. an Resers; Numberqas snpplyuaralzed. a0 t 4nalyon pf. . otVèllb DrillCd in the D.S.-Cil. Gas, nd't,he. effect; of 'rgulaticn c the wellhead

. Dry Diu.noun and Lignite 'Production, and.price ci n-iturai gas ir preaente.1. Hiqhor - Cesflhj.ptit,r; itu.inous and Lignite- ener.ty pricer plu5 cor5ervaticr.ptogrm1u ai:e Production y G-jio9raphical Location; Nwlear'.'xpecte to ra&cE thecoory r4wth rate to Pou,r Capacity nd Product ion; Electricfty,..5% frc. the historical rfe of 2.9%. 0.5. ' . . ,neneration I:y Source: Crude Oil Prices; Mjrp.trol.u..prcduction is tojecte t' incrc'se . Gasoline P'ices; Natural ,gas Piices: and Coat-

- to 10.0 8MB/C by 19A5 ar? then decreas4 to' Prices. This r,!port in to be updated9.3 M.!tB/r'in 1990. !1at'tal gaa'production in periodically ard expanded to'fur-nish core -. -xpecked to dscrane Irci the 1976 level of -- compr-chennive data. (DY!) . -19.0 cf to Ii.t 'Ecf. by 1985 it Letarstate
. - '. - - . - -çaa prices Are ntl 'Set by current' rederal,,

- .,
- . -Power Co..tsrioc regu.l.8tiocle. Coal will ,-, .

, .. - -isCreaSe from 6t .illic tone in 1976 tç, -, ,1,050 millJ.cn tcns in lCf5.. It irn .'. Federal toergy d.iniatr8tton, anticipated that olmccrc-'powcr 9e,nerati'on ..- 'A&drs: Vanhiritcr. DC 20n61vil1.grow dt an aqpua-Ai.t. c 5% from 1975 A COmpitince Gui-he for Do.entic CCude Il Pçingto,1SP! ccpared to- the'bstorici1 rate of - f'-orProuceru ad First VurChan:s'about 7 It D. ew eni'c7y - '. -'.' tchnologi.s-'-nclar. qecther.l. and ':. "
- -

-Deport o. FEA/Ii-76/.73, 3 p. -
- . .ypheticfuels--are expected id makA only a ' -- Apr'1977 ' -',..inor ontFi,b0f.icn by 1985 abcut 11 of the - - Abstr;ct: bis boCklet his been -fovelopad tototal apergy de.and), rt by the. year 2000. -. - &nt ,roduers and 'first nrcheaers in both5hoae a.uzces may contcibute e much as 111 . -. , uà,arstandncp,and co.lying with#edoralto total energy ne,de. TnvcrtEnt colt,5 fur _

.. Enor-Jy Ad.ini-iration.rCgt11ations regardijig'energy supplies mill tcpe biqh&as 60 thfl -pricing of domestic cFade oil. he 9ndebilloc (in 195 dol1aru-bin tb ne , . presents- thd changes in rAguIAt'o5e rèsult'ingin comparison tc A325 b2ltc9.-cr the
'/i - ,frol the Energy Policq an qservetion Act

'

1966-1975ti.e period., (Bf') - foret'otb the "fir-st atage" i.ple.iitation$AvaLlability: GP .,rffectivo,Fehruary 1. 1976 and the eseconi.- / -''' ::- tlta2em I.ple.entaion ,rf'feCtix MarCh 1.
-

-
,C

: l97fr - Aluo included ara' snbcequent
- asendents by the Energy Conservation ard.- :. -

- 'Productian Act a8 well as clarifhcations of -Federal -E:etqy Ad.,inietaticb : I definitions cf property, posted prices. CtAddresa: Wa.hin-3ton. DC lOtti - ' i,t.hat have leen-isueI since that El...- ,:
- . ,'

-

-
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federal Energ N tonal Eler/1
Inforeati Center

AddressCwash ton, DC -204-
Ponthly Pefrcleu Statetici epert

Monthly report, approximately 15 p.
Abstract: This merles cr reports is developed

from data ccIIctea under the Joint Federal.
Energy dminiatration--Eureau cf Minute
Petrcle Repi Jog System. Data are
presente in t se tables: U.S. Petroleum
Industty era lop .Excluding leerto Rico;
Refinery Cp a lons:.Refinecy frodWction of
Petroleum Pro ucta; Primary stocks cf Cfude
oil and Petroleum Products: and Imports of
Crude oil, Unfinished Oils, and Petroleum
Products. Graphs, depict Petroleum Imports:
Crude Runs-to-Stills: Crude oil Refiner
Acquisition Cost: Crude oil Wellhead Price;
DistLllate Puel.Beating Oil stocks: Rotor
Gasoline Stocks: and Retail Price asoline,
Home Nesting, and. Residual fuel 01.
statistics in these publications are not
final and are subject tc change. (BED)

427

Federal EndIS Administration, National Energy
Information Center

Addressriashington, DC 204E1
Directory of federal Energy Cate Sources:

Computer PrOductseend Recurring Publications

Report No. FB-254163, PEA/B-76/219, 84 p.
Nay 1976
Abstract: The purpose of this directory is to

announce two major types of
Federally-spool:bred energy-related
information: energy informatiou on magnetic 4

tape and recurring publications which contain
energy-related numerical data. The
information on.magnetic tape is primarily in
the form of data files. However,there are
also computer programs, database reference
services, and athematical'models. The items
are listed under broad subject categories.
The c4tati'ons include title, responsible
agency, dates of coverage, accession number,
availability,inforeaticc, and abstract. Each
entry is indexed by subject, originating
agency, and accession number. (fro Foreword)

Availability: ISIS

federal Energy 'Administration, office of Consumer
Affairs, Special Impart

1

-Address.,washington, CC
Analysis of a Retrofit Program for Low-Income

Consumer&

Report No. P0-245149, PEA/E-75/273, 112 p.
Nov 1974
Abstract: An analysis is made of energ L and the

consumer price index, tie problems home
heating, and home hertirg coati: for the poor.
A retrofit program is outlined for
low-income families that tend to live in
homes with fever energy saving features than
homes of the non-poor. The study iedividel
into. three major sectieve: statemend^of the
problem: a retrofit program which includes
housing conditions of the goof, conservation
and cost savings, crude oil savings,
employment generation, mad inflationary
impact; scope of existing programs including
existing funding sources and hfivtine
manpower and volunteer resources; and' new
,programs including legislitiOn relating to
retrofit programs, a model bill, and a local
delivery program. Appendixes include fuel
price data for selected northern cities,
current legislation relating tc retrofit

programs, cost analysis and identification of
households, and identification,of poor
households by state, owner vs. Irenter
occupied. (16 referendes) (GRA)

Availebility: OTIS

Federal Energy Administration, Office of Energy
Conservation and Envirofi nt

Address: Wasbington, DC 61
Lighting and Thermal Ope tiobs: Energy
' Management Action P gram for Commercial,

Public, Industrial uildings - Guidelines

10 p.
1974
Abmtract: Guidalines are set out for conserving

energy in commercial, public, and industrial
buildings. These guidelines represent
desirable targets with regard to illumination
levels, efficiency in pghtin4Akand operating
heating and cooling systems. e outline of
ore:nervation measures covers both indoor and
outdoo lighting with the following
recom dations:,50 foot candledlardenks,
work ions, etc.; 30 foot candles in wor
areas:, d 10 foot candles in hallways,
storerooms, etc. Thermostatsettings cal?
65-68 degrees F in winter and 78 -80 degrees P
in summer are recommended. (otri)

availability: GPO $2.30

. -

Federal Energy Administration, Offite of Energy
Censervation and Environment, Marketing.office

Address: wa {fin, DC 20461
Consusiers' tt den, Knowledge, and Behavior

ROgarding E rgy Conservation

Report No. PEA/D-76/469, 200 p.
Dec 1976
Abstract: Based on over 1,000 telephone

interviews, this report examines, people's
attitudes, knowledge, and ehavior concerning
energy conservation. Cha er I looks at
consumers' willingness to o ve and eir
petception of $he probabil that othe s
will conserve. In iv f ho are al eady

,conserving are most w fling
to drive 55 mph and a or to set their
thermostats at 68 de es and lower. The
second chapter; which discusses public -
knowledge, attitudes, and behavior concerning
natural gas issues, states that most people
believe that there is a serious need to save
natural gas, and that they are willing to
conserve. Data presented,,i.n Chapter III
indicate thatmost drivers drive in ways that
save gasoline. However, 691 of the chief
wage garners drive themselves to work and lo
not cdrpool or take passengers. In Chapter

e IV, Energy Saving Behavior Around the Bone,
it is concluded that beliefs about energy
conservation affect the way people behave.
Therefore infoising people about more
energy-ef icient behavior would result '

sore cons rvation. The fifth chapter, wh ch
observes arents! perceptions of their
children' source of energy information,
indicates that a significant amount of energy
information has been transmitted to American,
hoses by childrem who obtained.this
information in school. The final chapter
considers people's understanding of the
energy fatal:tic:1 and their evaluations of
alternative actions. Carpooling, driving 55
ltph, and walking short distances are
preferred over using mass transit as means of
conserving gasoline.' In the home, people
prefer weatherproofing to raising the setting
of air conditionArs and towering the setting
of thermostats. (BIB)

U
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Federal Energy Idminittratirt4 Office of Energy ..
Con aaaaa tion and y4Crsent, Office of
Industrial programs ' / `.

Address: Yashington//11C.
Gqide Aso Energy C ervatioe for ecokService

9462,PEA'/D:75/411, 79 p.'Report No. P0-
'Cot 1975( A
Abstracts The e opens with a chapter that

'offers su g one on how to begin an energy
conservation program in a food service
esbabltabsent.. It is followed by four
chapters on the fout major types of
energy - consuming equipment Seed by food
service operatics)s for: food preparation and
storage; lighting; heating, vertilating and
air conditioning; and sanitation. Each of
these chapters begins with a general
discussion of how energy lessee can occur for
the types of equipment discussed and what the
potentlal is Sot /savings. fm(hasi is placed
on increasing the efficiency et presently
owned eguipeent. This introduction is
.follored by three parallel section's called
Operation, Maintenance, and Planning. The.
Operation-section in each chapter ie
concerned with day -to -day energy-saving,
changes that can be made is the way
restaurant equipment is currently operated.

. For the/most part, these measures can be
implemented at no cost. The Maintenance
section describes simple procedures and
maintenance tasks,that can be undertaken at
little, if any, coat and generally without
professional assistance. This.Flanning
section describes energy - saving equipment and
proce ures that ahpuld be considered when
renova ing an existing. food service

. ektsb ishment or building a new one. .

---Eonsideratle savings chr be achieved by
implementing these suggestions; however, a
significapt capital investment may to

'required. This guide concludes with a
chapter containing a step-by-step procedure
that will enable the food service operator to
chart fuel -usage and orthly energy
consumption. (fro Introduction)

Availab 'Sty: WEIS: also, available from GPO-
, E.:- .,, stock.Md. 041-010-0008f-.21

Federal Energy Administration, Office of Energy
Conservation and Enviroraent, Cffice of
Utilities Programs ,

Address: Washington, DC 20461
The Challenge of load Management, A Convergence '

of Diverse Interests. Proceedings of the
Cpference Held June 11-12, 1515

Report No. F0-244576, PEA/D-75/492, Conservation
Paper Nc. 24, 110 p.

1975
sccnetirs American eutlfc Power Association;

Edison Electric Inatitute;;National
Association of Regulatory Utility
Comaissibeers; National Rural Electric

, Cooperative Association
Atstract: The-papers in these proceedings

suamarire'the elements of the Challenge of
load management, ty presenting (sedge in.Fate
reform, enabling technology, and load

It management practice.. In particular, these
papers indicate the "convergence of- diverse
interests* in the relationmhirtetween energy
conservation and load eanagesert. Included
in the proceedings are Abe following papers:

)
the Keynote Address by the honorable Frank G.
Zarb, Administrator of th 40Federal Energy

.Adsinistration; "Load-ManagomentEistorical
!Perspective" by John N.K. Shanrahan of the
Edison Electric Institute; "Load Management',
Potential--An Overview" by Dr. Jules Joskow'
and willies e. Sher: "Time of gay pricings
Why and How'" by Dr. Charles J. Cicchetti; "A
Century Past and a Decade Ahead" by henry J.
Rice; "Enabling 7echhologyNetering and )

\ 'Control" ty Robert.R. Wylie; "Eclar Climate
,Control, Storage and Electric Utility Load

.

' .."14Management" by Dr. Peter E. Glaser and Melvin
D. Platte; *Consumer Education and End-Use
Conservation" ty Dr. Jay B. Kennedy; "Impact
of Load Management on Regional Reliability
Councils and Power ols" by Walter J.

1.11/1

Matthews of the Natio 1 Electric Reliability
Council; *Some Aspect of the Impact of
Electricity Marketing on the System Load
Pattern" by Geoffrey J. Hughes of the
Electricity Council of England; "Load
ManagementEconomic and practical
Considerations" by Wallace W. Carpenter;'
"Impact' of Loe'l Management - -A Regulator's
'Perspectives" by Richard D. Cudahy; *The
'Energy Puzzle :' Electricity Rates, space
Conditioning and Load Management" by Dr.

)
Ernst R. Haticht, Jr.; "The !impact of Load
-Managesent on the Industplal and Cosmercial'
Sectors" by Edward V. Sherry; "Rural Electric
,Cooperative's Efforts" by Frank Linder; "A
National PerspectiveConvergence of
Interests" by Roger V. Sent of EEA; and
"Utilities Action "len* by Dr. Douglas C.
Bauer of FEA. (BYE)

Availability:NTIS ,

I Y?

Federal Energy Administfation',. Office of Energy
Conservation and Environment, State Energy
Conservation Programs

Address: sashingto6, DC
Energy Conservation on Campus. iolume II. Case

Studies

Report No. FEA/D-76/230, 30'p.
Dec 1976
Abstract: Since 1973 energy costs on campuses

have doubled, and, cn some tripled. Prior to
that time, cost emphasis was primarily
-directed toward aterialsand labor rathei
than oil, gas, and electricity. The high
cost of energy and the curtailment of primary

' preferred fuel has dOset many long-standing
maintenance and operation policies, forcing
institutions to look quickly for ways to
reduce energy usage. During this search
administrators found that many college
buildings consume large quantities of energy
by virtueof their design. Alteration of
many of these facilities would be difficult
and epetly, thus initial low cost
alternatives were taken permitting time for
study in order to devise long-range methods
to lower the amount of energy consumed. This,
publication is comprised of a selection of
case studies fro a diversity of institutions:
which, in .spite of design limitations,
implemented initial conservation programs
which saved 151 to 255 of the energy
previously used. At some institutions the
percentages have been 'higher. 'deporting
institutions continued to reduce energy
consumption through the development of an
energy management program, as discussed in
Volume I of thill publication. (from
Introduction)

Availability: GPO $0.00, Stock No.
041-010-00126-3

-.J.-

-Federal Energy Administrat5on, Office-of Energy
'Conservation and Envirdnment, State Energy
Conservation Programs.

Address: Vashingtoe, DC
Energy Con aaaaa tion on Campus. Volume-I:

Guidelines

Report Mo. FEA /C- 76/229, 36 p.
Dec 1976
Abstract: Based on extensive analysis of existing

energy management programs, these guidelines
were developed to assist colleges and
universities in establishing or improving
energy conservation.pi'Ograss. The )
development of a campus energy management
program is described in Chapter I, which
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outlines these pEcgrae elements: come/teen ;

the energy can aaaaa tion committee; an energ
management officer; energy use and coal
informaticn; and remelts, eamctement, and s

evaluation. Chapter II, Energy Consumption
Reduction Categories, defines..three
categories of consumptico redoction
opportunities: CuicktFix, measures that
achieve rapid and significant energy savings
at negligible cast with little cr no
disruption of timphcedelic environment; 1.
Refits, se:sauces which require moderate
capital investmert to achieve additional

1 +energy savings of 10% tc 1551 and Systems
Onvebt, a major change of a system design.
k tuick Fix Checklist is prvided in Chapter
Afl for these energy use

',-categoriesoperations;
vehicle/transportation; utilities; and
heating, ventilating, and air conditioning.
The Refit Checklists in Chapter IV cover
utilities,symteve, stoves systems, water
systems, sic distribution systems, control
adjustment and eadifications, electric power,
ventilaticn, domestic hct and cold water,
lightieg, and eAkevators-escalators. The
Systess Ccnvert. Chetiliats, Chapter V,slists
suggestions an central campus envircnsental
systems, utility systems, steal systes6, air
distribution systoles, ccstral adjustment and
modifications, ventilatien, dcoestic hat and

' cold watlir, lichting, elevators-escalators,
and opeiatians. Appendices include: an
Energy Survey Form, a Bending information
Survey Form, Consul:W.0r Charts, and
recommended lighting levels. (EyB)

Availability: GPO, Stock No. 041-C18-00125-5,
Cat. No. FE' 1.11:C15/4.1

Federal Energy Ad nistraticn, Office of y
Information od_,Analyeie, Ccmpetiti sk
Force

Address: We ngton, DC 20161
"Petroleum ket Shares. A Repast an Sales of

Distillate and Residual Fuel oil to Ultimat-e
Consumers - 1975

Report Na. P8-260565, YEA/8-76/352, 57 p.
Jun 1976
Abstract: This report presents the results of the

' Federal Energy Administration (FEA) survey of
firms that sold distillate and residual fuel
ail to ultimate consumers price the period
January 1, 1975, through December 31, 1975.
Nationally, refiner-marketers {laid
approximately 42 percent of their distillate
fuel. cil in 1975 to ultisateconsusers (i.e.,
end-users and whclesale
purchamtre-consunees), And 58 percent of
their volumetooindependent marketers as
either branded or nonbreig prcduct.
Refiner-earketere sold ea nally'
approximately 80 percent of their 1975
residual fuel to ultimate consumers and 10
percent of their vclume to independent
Marketers as trended or nontrarded product.

,(2 references) (GRA)
Availability: NTIS

Federal Energy Administraticn, Office of inerrgy
Informaticn and Analysis:, Competition Task
Force

Address: Washington, DC 20461
Petroleum Market Shares - Regional Sales of No. 2

Distillate Fuel Cil to Ultimate Consumers;
1972 through 1975

Repert Co. P1.259944, FIA/8-76/371,117 r.
Jul 1976
Abstract: This report presents regional results

of the Federal. Energy Administration (TEA)
survey of firms that sold dAstillate-end
residual fuel ail to ultimate cceSueere
during the pericd January 1, 1972 through

4

.4

December 31, 1975. The survey covers the
sales orNa. 2 distillate fuel for home
heating, commercial, and iscall/so:m.40i
industrial fuel applications. sales of No. 2

diesel fuel for highway One by
refiner-arketers,are inclieled. Since the
survey was designed primarily to monitor
market shares An the critical heating oil
Becket, independent trucketop operators were
not surveyed; their diesel sales, therefore,
are not represented in the survey reedits.
The survey results, however, establish a
consistent time series for measuring trends
in the market share position of
refiner-matketers versus independent fuel ail
distributors is the No. 2 distillate market.
(2 references) (CBA)

Availability; NTIS

Federal Energy Administration, Office-of Policy
and Analysis; Federal 'Energy Adminisiratiop,
Office of Energy Resource Deveacpsent

Address; Washington, DC 20461

EPU

"Oil and Gas Resources, Reserves, an Productive
Capacities, Submitted in Coipli e with.":

Public Law 93-275, Section 151 . Final
Report., Volumes I and,II ' .

Report No. PO-246354, M44''75-618, 75 p. for
. 'Volume I; Report No. ell246355, Ftl/C-75-619,

156 p. for Volu II -

Oct 1975 ,

Abstract: An essential element in formulating a.-
national energy policy is the development of
a reliable estimate of domestic crude ail and
-natural gas resources, reserves, and
productive capacities,. The Federal Energy
Administration (FEA) 'tAgt directs the TEA to
prepare a "complete and independent analysis
of aetuel all and gas reserves and resources
in the United States and its Outer
Continental Shelf, as well as of the existing

i

productive cap/sclerarid t e extent to which
such,capacity could be in Eeased fat crude
ail and each major petrol us 'product each
year for the next ten years through full'.
utilization of available technology and
capacity." ... Varese I of the final
report provides final reserve and prodsictive
capacity estimates, compares these estimates
with estimates from other sources, projects a
U.S. crude ail praductiye capacity estimt2,
evaluates the procedures used to develcp
these estimates, and recommend:: procedures to
be used for future estisates.. Volume II of
the final report provides Emissaries of
-engineering analyses of major domestic oil
and gas fields. (from Summary)

Availability: NTIS

Federal Znericy Administration, office' of Policy
and Analysis, Office of Data and Analysis,
Competition Task Force

Address: Washiegtcn, DC 20461
Petroleum Market Sharei. Report on sales -Cf;

Propane to Ultimate Consumers: 1935

Report Na. PB-255624, FEA/B-76/307, 82 p.
30 Apr 1976
Abstract: Written in response to reguiresientt of

Section 4(c)(2)(A) of the emergency Petroleum
Allocation Act of" 1973 (Public Lay 93-159),
this report summarizes data, for the period
January 1975 through December 1975, provided
by refiners and by a sample of independent
marketers of propane and pbdpane-birtane "

,mixes. Wationally, the total 1975 sales of

4
/propane to ultimate consumers as reported in
the survey decreased approximately 944

. million gallons (10- percentage points)
crOlativss to 1974 levels. In 1975, the market
share of refiner sales to ultimate consumers
decreased approximately 4.7 percentage points
over 1974 levels. Nonbranded nod branded
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independent marketers appeared to have.
increased their market share by 2.6 and 2.1
percentage pcints, respectively. A summary
of the performance of refiner marketers,
nonbranded independent marketers, and branded
independent marketers fences in this report.
(3 references) (free Summary)

Availability: NTIS

Federal Power Commission, Bur au cf Power
Address: General Acccuntinq 0 ice Building, 441"

0 St. NW, Washington, DC 0426
All Electric Homes in the Baited States, Annual

Bills - January 1, 1975, Cities of 50.000 and
Noce . .

.

Report No. FPC A-87. 30 p.
1963 through 1975 '

Abstract: The Federal Power Commission annually
reviews the electeic rate leMila and power
consumpticn in helms using electricity
exclusively for energy purposes. Utilities
report bills for all communities of 50,000
population and more thrtughtet%the United
States. Data are analysed and Tresented in
tables and maps. (BYB)

Availability: GPO 50.75 for 1975 report

ral Power Ccemisaion, MatiClial Lower Survey,
chnical Advisory Committee cc Conservation

oP Energy, Task Force on Practices and
Standards

Address: Washington, DC
National Power Survey. 'Practices and Standards:

Opportunities for Energy Ccneervaticd

The Report and Becommendaticns of the Task Force
on Practices.and Standards to theiTechnical
Advisory Committee cn Ccn aaaaa tion of Energy,
250 p.

Dec 1973
Abstract: The purpose of this study was to

determine the impact co electric power
consumpticn and the pctential fcr
conservation by altering, the ccrren!
practices and standards in electric utility
operatiogs, transpqrtaticn, ccnstruction, and
industry generallt. The practices considered
include ..pechnicallpractices used. at' the point
of energf--tonsomption it buildings, in
industrial processes, apein transportation;
tecHnical practices used in power generation;
non-technical,practicos in pricing and rates;
and practices in ammeemsent and evaluation of
the effectiveness' of energy use. Considering

. power generation and distribulicn, possible
isprcvesent of practice in power pocling
would provide the most significant energy
saving opportunity,. Changes in present .-
practices and eguipsent to opecate:industriay
processes and building serviceeoffer the
greatest potential for conservation of
primary energy scarce.. Esistin4 methods to
evaluate the effectiveness of energy use are -

found, to be inadequate tc provide a basis for.
-planning conservation efforts. The influence
of price upcn ccn aaaaa ticn effcrta is
obeerted. The 22 appendAmia are case studies
of practices and equipment which can be
modified to conserve energy. (EYB)

Availability: GPO 13.20

Fenves, S J.; Rankin, R.; Tejoja, MK
Carnegie-N lien Unl.v., Dept. of Civil

Engine ring; U.S. Dept. cf Commerce, National
. Bateau of ftandardm. Ina itote for Applied

Technolegy, Center for E ilding Technology
Address; C , Pittsburgh, IA 15213; DOC,

Nashin a, DC 20234
The Struct 'of Building Specifications

I
1

;9

Report o. NBS BSS-
Sep 19
A ct: This paper provide a'scie ific basis

fOr the formulation and ex on of
performances standards an specifications and
Jar explicit' attention EW.performance in
procedural and prescriptive standards and
specificatiops. The provisions of the
NBS-developed Interim Performance Criteria
for Solar Hewing and Combined
Heating /Cooling Systems and Dwellingm.a
performance specification are classified in
terms of the physiday: ent ties addressed, the
attributes of the built e vironment, and the
'properties which group together particular
physical entiti/i,which may be subject to
similes dysfunc ions. These provision* are
also subjected to,clinguistic analysis Which
examines in detail. the wording used and
Aormalizes certain key concept which are
realized

-. Oniforh Plu ing Code, a prescriptive
The provisiona.ot

!'the
code, are class fiid in terms of the physical.
entities addreseed and the perfotmaede
attributes which can be inferred (though they
are not explicitly addressed). .Guidelines
for the expression cf provisions in
performance codes and specifications are
presented. These guidelines are based on the
classification studies and the linguistic
analysis mentioned above. (auth)

Availability: GPO 21.45, SD Cat. -Mo. C13.29/2:90

Ferrell, D.T., Jr.; Stroblein9 E.N.; Chreitsbergd
A.N.; Doe, J.B.

ESE Inc., C.E. Norterg Technology Center
Address: 19 West Ccllege Ave., Yardley, PA 19067
Derign..and Cost Study for State-of-the-Art Lead

Acid Load Leveling and Peaking Batteries

Report No. EPRI EN-375, Research Project 419-1,
V 99 p.
tab 1977
Sponsor:' Electric Lower Research InStitute
Abstract: This design and cost study has applied

ntate-of-the-art tubular positive lead-acid
battery technology to estimate the selling
prices for one 2500 cycle 10 N 100 NWhr load
leveling battery and two 2000 c cle 20 MI
peaking batteries delivering 60 and 100
NUhr. Accessories for the batteries judged
vital to meeting the EPRI performance and
life requirements are described and priced.
These priceo, including transportation and
installaticm.are respectively $62, 165, and
$73/Mihr for the first battery purchased, but
are reduced by salvage-reuse credits to $29,
$30, and S33/Anhe for the second battery
purchased. Amortized in the price is a
batter
181.4 w
product

anvfacturing plant investment of
lion fcr a 'three-shift operation

0*br/yr. (8 references) (400h)

Fischer, H.C.
Oak Ridge National Laboratory, Enbrey Division
Address: Oak Ridge, TN 37830
The, Annual Cycle Eiergy system

Report No. COMP-7E0812-4, presented at the
/nterseciety Engineering Conference in

. Newark, NJ August 19, 1975, 30 p.
1975
Sponsor: U.Sriept. of sousing and Urban

Development; Federal Energy ,Administration
Abstract: The Annual Cycle Energy System (ACES)

is a residential and commercial heating and
air conditioning system that also provides ,

domestic water heating. The energy transfer
is by en'eledtricallf driven heat pump which
obtains its heat from water stored in situ in
an undergrOund insulated tank. Most of the
water is frozen during the winter heating
season'and the stored ice provides air .

conditioning in the summer. The resulting
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annual coefficient of performampe of the
pump can to amfbigh as five, since oth
heating and cooling outputs of the beat imp
are used. The concept draws a be t balan
around the stroctur co an annual basis. In
801 of the country, the beating pd cooling '
requirements are in or can be kr ught into
balance for a well insulated bu lding.
Reduction of ice bin ingul tic gain of heat
fros outside air, or us of se ar panels or
outside air coils are prasitli means to
compensate for unbalanced heating and cooling
loads in the north. In the sooth, occasional
supplemental compressor operation as en
off -peak ice maker may to neceteesy in the
summer. The ice freezirg prccess isanalyzed
and calculations are compared to experimental
tests results- Topics discussed In this papaw'
include: the results of analysis on the heat
leaZ into the ice storage tank; and the
effect of latitude on the heat balance in the
buildings as it affect% the size of storage
tank, insulation cf storage tank,
supplemental molar panels, and cost of
operation. Coat calculations tamed on a 9%,
20-year mortgage and associated costs and
credits are shod': which indicate that the
system breaks.even with electric resistance
heating and individual air cenditionera at
about 2.5 to 3.5 rent/kShr electricity cost.
(auth)

Availability: MS

.-
Feld, G.R.
Executive Office cf the President, Office of the

white House PresseSecretary
Address: Washington, CC 20500

,Message to Congrees'frem the President;
' Summary Tact Sheet: President's energy
Message

Whit( press Release, (Fetruary. 26, 1976),
4 .

26 Feb 1476
Abstract: The President,s messag e'to congreas

reiterated the importance of energy
independence, outlined actions be had'taken
to achieve energy goals, and urged
Congressional actiop on.18 sajcr energy
propcsale. The President mesmerized his
energy programs, which were designed to
stimulate energy conservation; to increase
the domestic supply of natural gas, nuclear
energy, coal, and oil: and to develop
advanced technology to cbtain energy from
solar, geothermal, fuaicn, and other sources.
In addition, be announced these new actions:
legislation tc expedite the delivery of
natural gas from the north slope of Alaska; a

new policy for etaoutegiel needed liquefied
natural gas imports; x special contribution ,

of up to S5 million over the text five years
to strengthes tie safeguards program of the'
International AcmiC Energy Agency.; and a 11

- billion program cf financial ssistanceto
areas impacted by the development of
Federally -owned energy MECUM'S. The 18
propcsals avaiting Col:00221one! action

' include proposals to: deregulate the price
of new'natural gas; provide the added
short-tors authcrities reeded to manage)
poteptial natural gas shortages; refOrm the
nuclear facilitieslicersing rrocesa by
providing for ar* Site caviee and approval
and by encouraging design standardization;

.

assure the availability of endlthed %Iranian
fuel for pi:cleat power plants and facilitate
the creation of privetenricheent
isdustry;,allce commercial oil production
from the Naval Petroleum R ; modify
,utomobile and stationary source pollution
control' requirements in the Clean Air Act;
create nes Energy Independence Authority;
aathgrize financial assistance to ensure
construction of planti tc furnish minima'
of 350,000 barrels 'per day of synthetic fuels dm

production by 1905; develop-state plies and

r.

procedures to assure-rites for necessary
.

energy facilities; reform the utility
rate-setting practices of state regulatory"'
'ommission::: and provide taltincentves to

-

stimulate !negotiant in the construction of
n ew power plants. (878) 4 '

Availability: White Rouse, Press Selease office,
Washington, DC 20500

Forrest Cole; and Associates; Moore (Charles v.)
AirabdiateW .

Address: 1,04 11721 Jefferson Ave., Newport News,
VA; CenA; Essex, CT

Technology Utilization HOUSE study Report

Report No. N/6-13595, NASA CR-144896, 1d2 p.
Spongers National Aeronautics and Space

Administration
Abstract !Energy management and, the construction

of energy efficient structutes will be the
goil of innovative builders for'th next few
decades. the National Aeronautics and Space
Administration, in its Project TECH, will
build a eingle-family demonstration house
using available cost effective components
designed to reduce the requiresents for
e nergy and utility service. This review of
the TECH house plane and component
specifications emphasizes the impottance of
placeeent,on'the lot and orientation of
windows and vegetation to take advantage of
both area and immediate-Climate ------
characterisilcs. A solar collector and

N,'Iradiator system with the sal storage and
hate -water partial reclAnation are designed
for the project. Detailed cost effectiveness,
data are analyzed, and approval is given to
fiberglass, insulation, urea to - polymer foam
insulation, thermal shutters and insulating
carte:ink: and masonry walls. Door and window
manufacturers are urged to routinely furnish.
information on thermal and infiltration.
performance of their products. (28
references) .(ECE)

Availabil*ty: NTIS

Frabetti, AL: Jr.; Wilcock, D.E.; Lovell. R.i.,
Jr.; Gorden. M.; Maddox, 6,; Sheldon, C., II;

. Weetfield,:J.D. t.

Development:Sciences Inc.
Address: !Ott Sandvich, MA
Application of'-New Energy Analysis to consulter.

Technologies

Report No. IRDIC.771)14, 371 p.
Feb
Sponsor:'EnergyJ aaaaa rch and Development

Admidistration,'Office of Planning, Analysis,
and rvaluetion

Abstreciv Utiliziag a net. energy methodology that
.'eteoinett both direct and indirect energy
Coeiumption, this report determines the
overall energy resource consumption effects
of satisfying eeveral selected consumer
demands for energy: a residential demand for
the provision cf heat,cooling, and,hot
water; a transportation sector demand to
Power OD automobile; and an indastrial demand
for process steam and electricity. Energy
cossnaption s described through the UM of
trajeCtories hat, in modular fashion, trace
from in situ source to the particular. final
demand: his flows theanalist tb examineP changing al fetes in the supply. path as
vellcas ch aging technology in the user
demand pat . The beneficial effects of the

opine use
ologie are gaunt fed, the flexibility

oleo tic autolio ilet with regard to
roe a is demonstrated, and theoverall

sae gm via on -site power generation
tail d. In particular, the study
rat the asefuleess of the net energi.

y es a tool for assessing the tree.

a

4 .
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implications for fossil reserves when
substituting differ2nt energy coerces. (78
references) (aut))

Availability: NTIS 1 -.

Frey,
,Wisconsin Univ., Institute for Environmental

Studies, Energy sydteme and Policy Research
Group

Address: Madison, VI 1,37C6
A eodel.of Residential Energy Use in Wisconsin

Energy Systems and Policy Research Report No, 11,
XES Report 37, 2f p.

Dec 1974
Sponsor: National Science Foundation, EAU

Program: Upper Great lakes RegiOnal Commission
Abstract: .The Wisconsin residential energy use

model is designed tc prcvide a means of
analyzing energy demand for the residential
,Aector'of the State%of ejeccaiin. The model
'is highly disaggcsgate and relates energy
deiand to ownership fractions and ge use
for thirteen major appliances. Space
Keating, water heating and air conditioning
parameters are further broken down according
to the type of,home,,type, and age. By
varying new home construction rates,
appliance Wends and annual are a variety of
alternative futures may be created and
analyzed. (11 references) (auth)

Availability: Coa'.unications Office, Institute
,.for Environmental. Studies. University of
Wisconsin, 610 walnut St., Matson, III 53706

Frieden, Solomon. A.P.; Birch, D.L.r.
Pitkin, J.

Joint Center for Octal: Studies of the
Haesachusetts Institute cf Technology and
Harvard Univ.

Address: 53 Church Street, Cambridce, MA 02138
She Nition's Housing: 1975 to 1985

159 p. .

Aft 1977'
Abstract: This publication describes work done on

maturing housiag'oeeds and housing'
deprivation in,the U.S. Housing construction
levels for 1975 through 1985 are predicted,
land factors that this predicticn is based on
are described. Followirg an Introduction
(Chapter Cne), the second chapter discusses
basic population pressures that will-
infleence housidg construction--the formation
of new households during the `time period 1975
to 1985. Chapter Three analyze the other
principle factors affecting ocretruction
levels: the desand for iepreeved poosing, the
replacement cf accidental losses and of
obsolete mobile hopes; the demand for second
homes,,and adjustments in ',errancy rates.
Chapter Three elan reports cnthe Iodation 0
new construction. The fourth chapter studies
the nature and extent of housing deprivation
experienced by Families whose housing choices
are limited by low incomes. "Chapter Five
examinee the declining cpportanities for hose
ownership ty middle- and poor-income ,

feelliee, resulting from the'repid rise in
prioesIsence 197C. The final chapter
discusses the implicaticas of this study on
public pol4cies and private decisions that
will affect tbe6housing'situation through
1985. (8FO)

Gamic, J. (ed.) 001
Federal Energy, Administration, Netional Energy

Information Center
Address: Washington, DC 20061

Monthly.Energy Review

V

Monthly publication, approximately 90 p.
Abstract: Monthly statistics are presented on

crude -oil and reflood products, natural gas,
'coal, electric utilities, nuclear power,
energy consumption, resource development,
energyprlces, and international petroleum
'coasumptiOn and crude oil production. Tables
provide data cm production,. price, imports
and exports, stocks, demand, and development
of fossil fueleand refined petroleum
`prodGcts. The section on electric utilities
looks at net power production, !del
consumakion, stocks, and sales. An '

examination of nuclear power includes data on
power piant Orerations. the status of nuclear
power plants, U.S, uranium enrichment,
nuclear power generation by major c

non - communist couptries, and the nuclear fuel
cycled, Feature articles on energy concerns-
appea Fin various issues, e.g , articles on
the price of oil, on props End on trends
in U.S. petroleum imports18YB)

Availability: NTIE .

Jz\

r-"

General American Tran station Corp., General.
American Research Di +lion

NASA's Energy-Cost Analysis Program. Volume I.
User's Manual. Volume II. Engineering
Manual

Report Ho. N76-10751 for Volume I. v.p.; Report,
No. N76-10752 for Volume II, v.p.

Mar 1975
Sponsor: National Aeronautics and Space

hdeinisteation, Langley Research Center
Abstract: The NASA's Energy- st Analysis Program

(iECAP) is an extremely werful and
eophisticated computerize yste to
determine and minimize buil g energy
consumption. The program complies with
ASHRAE's wProcedures for Determihing Heating
and Coolin4 Loads for Computerized Energy '

Calculationsw manual. It calculates the
thermodynamic heat gains and losses of a
structure, taking account of the building's
thermal storage and hourly weather data. It
uses new weighting factors for building
lights, and environeental equipment
schedules. Infiltration is alloVed to vary
in accordance td wind velocity. Internal
temperatures are allowed to vary when
equipment capacity is scheduled or does not
meet loads. Standard walls and schedules can
be used to simplify program input. Systems
now ih general use are modeled by system
simulation. Users of RECAP can obtain data
for selection of the most economical system,
system size, .fuels, window area, thermal

' barriers, etc., during the design phase.
_After installation, users can optimize
operating schedules, most economical
temperature settings for compOnents, and
other valuable data. (eeth)

Availability: NTIS

Gibbons, J.H. (chairman)
.7.S. Rept. of Interior; Office of Energy

Cons ion
Address: Washington, DC
End-Use Energy Conservation.

.XII

Report.No. WASH 1281-12, used,te_pieparing'the,
AEC Chairman's Report to the President, 226 p.

Report of,Subpanel

1973
Sponsor: U.S. Atomic Ener 7 Commission
Abstractt.A Proposed en, gy conservation R 8 D

. . program is des ibed- eh
decrease the at wth in ens

nisi to

while saints nin adequate living a 4
eavirodAbn standards. Programs are
detailed ler three main end-use sectors
(transportation, buildings, and industry) and
for teo-research sectors (integrated'
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Annual publication. :apart to. ACES 77-401, 229'p.1977
7 .

Abstract: The 1976 edition cf the Digest of
Education Statistics is the fifteenth in a
.,eries of annual publications initiated in
1962. Its primary purpose is to provideaM
abstract of statistical inforsation covering
the !road field cf American education from
prekindeegarten through graduate school. In
order to perform thin function, it utilizes
materials fre nusecous sources, including
the statistical surveys and estimates of the
National Center for Education statistics apd
other appropriate sources,.tott governante]

-and now:Mr:mental. The publication
contains inforszation co a variety of subjects
within the field of education statistics,
including the number of schools and colleges,
enrollments, teachers, graduates, educational

edu atfon. libraries, international
alineent, finances, Federal funds for

education, and research and development. The
Digest is divided into six chapters: All -

Levels of Education, Elementary and Secondary
'Education, College and DniversitfEducation,
Adult and Vocational Education, Federal
.program for Education and Related
Act4vities, and special Studies: and
statistics Related to American Education. To
qualify for inclusion it this publication,
material meet be nationwide in scope and of
current interest and value. Series of data
extending as far back az 1870 have, keen
employed in many instances in cider to give
some histcrical perspective. The
introduction settlement: the 'tabular'
materials in chapters I through V/ ty
providtng a brief descripticn cf current
trends kp American educaticn In addition to
updating vary of the statistic, that appeared
in previous years, this, edition of the Digest
contains a number of nem tallies and charts.
Intluded in the new material ate data from
the.%ational,Assessment cf Educational
Progress showing trends over tiew-lin
performance on scienCo and reading testa;
statistics from thellational Longitudinal
study ch the terCent ot,bigh school seniors
participating in post-secondary education and
the sources of their financial support;
enrollment in isstituticba Of higher
education, by race; trend data on tctal
higher education enrolltent,-including
students in terminal - occupational programs;
trend data cn the percent,of earned degrees
conferred 'upon mcmenaverage charges and
percent of students completing occupational
progress in nonollegiate pcstsecondary
stitetions; and statistics en instructional

a other staff resters in nonccllegiate
itutions. tires Foreword)

Availability: GPO,. Stock to. 017-080-01718-1

Griffin, C.v., Jr.
Ccnstructicn Specifications Insti4trte Inc.
Address: 1150 Seventeenth St.,.4W, nashington. DC

20036
Energy Cosservatioa in Building!: Techniques for

Economical Cesign

189 p.
1974 a

Abstract: Methods fcr architects and engineers tc
design , energy-conservingll

."buildings are %ave's& Charters are
included on T rmalInsulation: Glass Wall
Design; Heating,. Ventilating, and ,

.

Air-Condit:40610g (HVAC) Sy ; Waste-Heat
Retolecy; IStroved Mechanical resign,

.

Operating and Maintenance Eceosies; HVAC
spetts Controls; Lighting an flectrica],
Design; Solar Energy; and the General Service
Administration!. Cesonstration Building. The
fieancial, pblitical,(ard tarctstacles to
resdaci energy consumption in buildings are
discuss . A new techncicgl. Thermal Energy
Storage, im.describod; this technology could

t

help decrease Peak -hoer demands an power
utilities, while reducingthe building
°vesicle electric bills. Throughout the book
life - -cycle costing ia used rather than
capital costs to provide a wore accurate
economic evaluatiots. (62 references) (auth)

Availability; Conatruction Specifications
Institute, Inc. 120.00

:!182

Gross, G.E.; Harper. R.D.j ahl4teal, S.; Sharp, N.
Midwest Research Institute
Address; 425 Volker Blvd., Kansas City, 60' 64110
Energy Conaervaticn Implications of Master

Metering. Fine Report. Volumes I and II

na Project No. 4CC6 -E, 224 P.
Oct 1975
Sponsor: Federal Energy Administration, Office of

Energy Cooservation
Abstract: A study'of master metering of

electrical service in apartment and office -

buildings is reported here. The objectives
of the study were ,to determine (1) the
difference between electrical energy
consumption ty tenants with master met.ered
electric service and those who must pay
Jadijidual electric bills; .(2) the extent and
trends of the use of caster metering of
electrical service in apartment and office
buildings; and (3) the economic and other
factors which influence the initial selection
or later conversion to 'master or individual
metering. An additional objective was to
provide and evaluate poliey'altetnatives
whksh could central the *practice of master

.'.metering: It was found that residential
customers whose electricalervice is
provided through master meters consume about
35% more electrical energy -than those wbo
receive service through an individual 'meter
and who pay directly for the energy used. °

These master metered customers are-found to
number about 4,433,000 (about ame=third of''
all V.S. family'dwelling units Mind ie
buildings of three or more dwelling units' per
building), and they mill consume an estimated
26 billion kwh of electric energy ic11975.
Had they used energy as drme by individually
metered customers, they would have consbmed
only about 19 billion kuli--a saving of about
7 billion kwh. ... The study of master
metering in Office buildings provides such
less information that:Aces the residential
case. High-rise office buildings tend to be
master metered and lost single story office
buildings (as in roe,devplopments or sAopping
centers) tend to be individually metered,-
'Tbe many differences.in performance and- .

operation of these two clauses of buildings
precludes meaningful comparison of their
energy consuections. Furthermore,
requirements of special flexibillty in rental
space causes keilding owners and managers to
avoid-individual setering of office spade.
Seven appendixes are contained in Volume II.
(autb, abstract modified) ie.

'
0,

rGrot, l.A iocate, E.M. ,

Princete On v., center for Environmental Studies
Address: Princeton, NJ
Energy iliiation in a Residential Community.

working PaPer -7, presented at the 1101./04m4
SympOsium, Energy; Daeand, Conservation, and
Institutional Problems held at MIT, February
14..1973, 27 p., proceedings published by MIT'
Press, M.s. Sacrakis (ed.J11 1974; 556 p.

20 Feb 1973
Sponsor: National scilece Foundation,' HAWN :program
Abstract: Twit; Riverec New Jersey. a Piandad,Onit

Development now under construction and-,
already-occupied to the extent-of 1500' '
dwelling units, is being used as a laboratory
r0 understand energy usage in residential
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utilities systems and cross-sectoral
studies). The implementation plan is
outlined snd the expected impact of,this
conservation program is discussed. (BM

Availability: NIES

Coldschmidt, V.R.(ed.); Didion, tr.(ed.)
Pandas Univ., School of Mechanical Engineering,
.. --Ray W. Herrick Latonatolita: D.S. Dept. of

Commerce, National Barest] of Standards
Address: Nest Lafayette,: IV
Proceedings ore' 104it qbeferenceon Iaproving

Efficiency in HvAC Equipment and Components
for Resideutial and lean Comeencial Buildings

Conference heldiOctober 7-8, 1974 at Perdue -

University, 226 p.
1574
Sparpor: Federal Energy Administration: American

'Society for Heating, Refrigerating and
Air-:Conditioning Engineers Inc.; U.S. Dept..
of commerce, Natidnal Litman of Standards;
Purdeee00i4-

.Atatract: The goals cf the Confers:ace were to
exchange and docuient concepts
applications that could lead tc a reduction
of the energy used in air conditioning and
heating. The coefirence related itself to

6 the needs of industry and concerns of the
federal government while discussing
engineering concepts( aid systems of heating
and air conditioning. Papers that dealt with
current practices leading tc riniaination'of
wnergy consusption.were,included. (from
Foreword) The Sessions mere. entitled: 1C
Designing for Batter Efficiency at Fart Load
Operation: 2) Ducting and Air listribution
for Optimum Utilization; 3)0perating Ve.
Rating Condition Efficiencies: 4) Improving.
Efficiency in Roca Air Conditioners: 5) -
Prototype Equipsint for High Efficiency; 6) -

Life Cycle Costillg Factch--7) Component
Selection an Ratching.for Increased
Efficiency; and 9) future lotto eeeee ts for
Standards, Specifications and Codes.' Papers
in Session 8 dealt with refrigeration, air
conditioning, heat pulps, and energy
requirements of residential hones. ABM

Gordian Associates Inc.
Address: 299 Park Ave., New fork
Opportunities and Incentives for Electric Utility

Load management

'Report, No. PP-249348, FEA/D-75/52E, Conservation I
Pap,/ No. 32, 321 p.

1975
SEcnsor: F deral Energy Administration, Office of

Energy-ronserVatioe and Environient, Office
of Utilitiee Programs

Atstract: opportunities for both the utilitids
and consumers tc improve electric utility
load management are discussed. Potential
actions by utilities include institutional,
economic, and technological changes which
require thesupport of federal and state
reguldtory agencies. In partitolar, power
pooling and energystorage load leveling
techniques ere described. Consumers can
alter their patterns cf conerption, if they
are:guided by proper rate st ucteres. Load

techniques\tbat can to used by the
consumer' include industrial Iced (management
and managesent of the scace coaditioning
load. It Ls enneludeg that: '1) imfro40,
load esagement oan cOnafarve scarce prilifel
energy resourceavand\2) load.
management cal 'Jamie, the es elation of
rates and alleviate tha financ al
difficulties cf investEr-owned Utilities by
reducing the need forcapital equipment and
by ensuring that incremental revenues equal
incresental costs. (72 references) (BIB) .

Availability: Ills

Inc. .Gordian Associates:
Address: 7.11 Thibd Avenue, New fork, NY 10017 //)
Evaluation of the Air-to-Air Beat Pump for

Residential Space,Conditioning

Report No. PB-255652, FEA/D-76/34d) 291,p.
23 Apr 1976
Sfoesor: Federal Energy Administration, Office of

Energy Conservation and Environment, Office
of Buildings Programs

Abstract: The,objecepe of the study described in
this report was to evaluate the (a)
reliapility, (t) market acceptance and (o)

energy effectiveness (in comparison to
electric resistance and fossil fuel,space
heating systems) of the electric heat pump
for residential space heating. An additional
objective wasp to evaluate the impact of
increased heat peep satupetion on the
nation's primary fuel reserves and to develop
justified policy options for the government
toward this form of space heating. The
approach adopted ip the study, as established
by the requirements of the oontract, was,(a)
to critically evaluate'avaiiable sources of
technical informal on on heat pulp
performance and ma kat applicability, (b) to
make inquiries of selected electric
utilities, heat ump manufacturers and
heating and air-conditioning contractors, and
(c) to compare by-computer simulation the
energy effectiveness of the beat pump versus
electric resistance and fossil fuel space
heating systems for representative
clisetological regions-of _the-continental
limited States. (fro' Executive Sanitary)

Availability: NTIS /

Cordon, R.L.: Schenck, C.B.N. 1 ,..1?-

Pennsylvania State-Oniv., College of Earth 8%
Mineral Sciences, Dept. of Mineral Econom .

Address: University Park, PA J6802 '-''', .

A_Historical Trends in Coal Utilization au Supply
. ---,....

Report No. P0-261278, Butlines4FR 121-76, 634 p.
Aug 1976 `-.-.........

v
Spondor: U.S. Dept. of Commerce, Bureau of Mines
Abstract: This study examined in considerable

detail the histerical behavior of coal
-consumption, the fortes that are affecting
prospective coal use and provided various
scenarios of future consumption, ip selected
markets. The study has made three task
contributions in the areas it treated.
First, the report alas consolidated and
analyzed available historical data on the
role of coal in the U.S. energy economy.
Second, the proliferation of materials
analyzing the forces affecting coal market
developmepts has been synthesized. Third, an
effort ha been made to delineate possible
patterns of future coal use. Experience With
the deb te on coal suggests that the first

I
two'con ribations ate clearly ones of value
to stud nts of the issues. Bringing together
this information should help to provide
better perspectiveon energy prospects. 'the

report has sought to placethe mass of
emotional argemenng for various energy
policies affecting coal into perspective.

r.

(134 references) (GRA)
Availability: NTIS

. Grant, v.v.; Lind, C.C.
U.S. Dept. of Health, Education, and Welfare,
,, Education Division; 0.S. Depiolor Health,

Education, and Welfare, Nati Center for
Education.Statistice

Address: Washington, DC 20202
Digest of Education Statistics: 1976 Edition

Cr
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communities. The co usptioe'cf gashed,
electricity is bale moritcred and
corral:it/one Ore pe e established with
weather data, hcasi g'type, architect:lit:146
design, mechanical subsystems.and
demographic characteristics of the residents..
In parellel,'an extensive study of the
consequences for energy utilisation, of
decisioetmaking he the builder. architects.
contractors, and; public and utility officials
is Underway. Preliminary rigults indicate
that there is a, large variation in energy.
usage even when identical units are compared.
The influence of such vaciatices as
architectural design, thermopane :dodoes. and
dwelling orientation co gee consumption foe
space beat(ing is perceptible; however. the
magnitude of the differences i not always in
agreemeneloith standard heat, lead
calculatiOnS. There seessAo be little
correlatirn, at leastfie the sample of
townhouaes analyzed, ail:eel:las consumption
and electrical eon:reaction. Advanced data
.collection schemes are currently being
deployed to provide a Acre detelled temporal
and spatial resolution than is arpilable from
44ter readings and weather records. (lath)

Availability: NIT Press E25.00 fec entire
proceedings

C

Nall, S.A. Harrje. C.T.
1

/

Princeton nix., _tenter for Envircements1 Stu es 0
Address: Princeton, NJ 09540
Instrumentatico for the ,Omnibus pisperimentoin
/ Rome Energy Conservetior

Center for Environmental studies Neport'no.
/

/ 69 IL',

./ % 1575 ..-
' S. ,,..

Sponsor; Natiowll Science FOundatice, RAON Program
Atstract: In the Omnibus Experiment, residential

energy consumption in4eing studie4 in,
thirty-two townbOusesnocated at.Twin Rivers,N.J. Shin paper enumerates the variables
being'monitored in the Csnibus stud), and.
presents the technical details of the
instrumentation system reed for measurement
and data collection. calibration for he
instrumentation lie discussed. A nuser cal,
example indicates how to cone t raw f el

14data into physical units. (si h)
Availability: Center for Environmental 'studies,

Engineering Quadrangle, Frircetcn Oriversit
, Princeton, NJ 08540

. ,

Halvorsen, F.
Washington If.
Address: Seat le, WA
Residential Demand for Electric Energy

The Review of Economics and Statistics, LNII(1).

Pet
..0p. 12-18 (Pet. 1975)

1875
Abstract: The.factorsLt t #eflunce the

. residential denacT or electric power are
studied by develypin .a model that can be.
need to estimate the direct end total
elasticities- of residential electricity
demand. Contrary to the common belief that
demand is not affected by price, the long-run
own-price elasticity cf demand le found to be
at least unitary. The cross-elasticity of
demand vith respect to gas price is
significant bet 'sell, and the 41011 encode,/

A elasticity ot espsnditure on electric power
is less than'one. To evaluate the importance
0 electric power price in forecasting !Stare/1

.g

in

Guth in (Clad. 20 -year projections are
ad! using different price sssss ptione. This
alysis indicates that the past growth in

residential electricity deemed Nes teen a ,

reanit of the decline it its real price.
.Tfili do sssss d trend intreal price will
.

Probably be less rapid, and may be reverted
, .

a

e^
.

!
"it the lutureli Thus, long -sup forecasts that

,

assume a continuation of past growth rates
tare Probably. much too tigh.,(278)

.,

Hannon, B.. (

Illinois Univ.:, Center for Advanced Computation
Address:Urbana, IL 61801 0 .

Energy. Labor, and.the Conserver Society_

Aeqedology Resift, pp. 47-53 (Nar/Apr 1977)
Af50:t:97:7 -
Ahnitt : This article describes a"conserves

soc tyvailability
of lowcost energy, and

" which realizes that there is a limitto the4nly
for energy shortages, but also

for ecoeoeic stability, full employment; and
equity. The technical, social, and economic
problems that would result in the U.S.
becoming a conserver society are discussed.
'The relationship between the three basic

, inputs to prodoction--capital, lab6r, and
sser%77-is examined'. In planning Tor energy
shortages, thy society would have to increase
its flexible. renecabl* resources, labor and
capital, to make up for shortages of

U
noiteneeable resours, energy. pith zero .

economic growth the .S. can have full
ce

emplOymene by raising the price-of energy
relative to wages (through.taxes cud

'

rationing). Therefore. reduced energy use
implies less material wealth. A 'Oar.
problem of the conserver society- is in
providing and aintainindran equitable
distribution of reduced energy and material

- flows. This society must also use its energy
- efficiently by matching energy quality, and
quantity-exchanges in production processes.

. Residential and 'commercial structures should
locate near production, and electric power
plants mboull to smaller in size. 'Cities of
the conserver society voeld be more
independent. more diverse, and ;smaller than
today'a.,,e Deign an energy and employment
impact liedel (5 type of input-output model),
'changes that will reduce energy demand and

se employment under conditions of
iscpse equilibrium are determined (e.g.,
changing from plane to train, from those:a:ay

It to refillable beverage containers, from car
to train, from owner- operator truck to class.

y1 freight train,°from car to bus. from new
highway construction to personal consumption,
from car to bus or bicycle,, from pane to car
or bus. from moderate to spartan ki chen,
etc.). (16 references). (B/E)

Hannon. ELM.; Stein. 8.0.; Segal, 8:; Sather, D.;
Stein C. 4

Illinois Univ.. CAter for Advanced computation,
Energy s )- Group; stein (Richard G.) 6
Associats.'Architects . 1

Addresi: IU, Urbana, Il 61801; SA, 588 Fifth .
Lee ue, New fork, NY ,10036
ksEnemy Use for Building Construction, Final

'Repo t for Period- larch 1, 1976 - December
.31, 1976

Report No. C00-2791-3, 193 P.
.a Dec 1976,

nor: Eliergy 0 Is and Development
dministratistn, Division of Buildings and
oimunity Singes

. .

Abstract: Total (direct a indirect) .energY
requirements of the c struction induitry for
1967 were determined n yrder to examine the
potential for energy savings.' The Energy
Input /Output Nodel develpped at the Center
for Advanced Computation, University of
Illinois, was *speeded to include 49 building
and non - building construction sectors (sew
and maintenance). Total energy intensities
were determined for thole sector., as well as
energy ibgairements to final driand,6
Overall, the construction industry required

4 :9 4



about 6000 trthlion Btu, or aboute91 1f the
total U.S. energy requirement in 1967 About

-. 20% of this' requirement wasIfor dir
energy. Energy reguiresents were f iher
broken down accokding tc gocde'and a rviCes
purchasied by indiviteal constractio sectors,
And energy distribution ;attests we e
determined within each ccnstraction elector,
Energy cost per unit for various building
materiels were calculated, as sell as 1967
'energy coat per square tcSot for betiding .

sectors. Latorstories required the most,
energy pesqUare foot (2,074,056 Bbiletrlt),
while. Farm Service required the least
(149,071 Btu/sg 'Comparative
interchangeable building klieg were

, evaluated for their energy costs, including
initial construction an lifetimeeaintenftnce
energy.' Tradeoff betJaen construction and
operaticnak anew co were determined,for
a selected wart frame aemNsbly *ith different ,

exterior finishes And varying degelfts of
insulatiop. ,A study.was initiated to

$ detefsineNeWdustriesin which direct'energy
use led tc a significant amount of the-energy -

embodied in New Eui/dint CcnstrectiOn for
1967. The resulting Energy Plc, Chart is
included. (auth)

Availability: WEIS ,
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Harris, Kerr, PorsteeL Cb.; Faehe4,1 Kerr Forster
G Co. .

*

Address: HKE, 420 Lexington Avenue, New fork, NT
10017; PKB,'420 lex/note:1 Avenue, New York,
NY 10017 1

Trends in the Hotel -Ne4tel Business: 1976

fortieth afnual edition, '32 p. .

-1976
.

.

Atetract: Thts annual relate of the nation's
hotel-motel industry cites and characterizes
trends in the accomodatfon industry, relates
these trends to the nation's economy, and '

provides .usefulp practical,operating data to
aid hotel and motel management and ethers
interested in the industry. The report
provides 20-year analyses (195C-1975.) of
operating Fesults /or a total of 1,000 .,

establishments, including 425 motels and
motor hotels with restaurants and 125 motels
and Rotor hoteTr-it 44..cperating restaurants.
Bed...Beek' this.coetilzticr is act derived from':,
a scientifically drawn .statistical sample, it
is not necessarily representative of the
-industry as awhcle. Pet these 1,000
establishments, room occupancies during the ---1,

20-year period reached a peak cf 71.7% in
1967 and a low of 63.9% in1975_ /0 15 of
the. years between 195E and 1975, total sales
and incov increased; ir,19

per ailable room,
%
5 sales and

knows. totaled S10,755.
exceeding thil.1956 revenue y 36% (taking-ge
into accountlinflationi. Total °pouting
costs and expenees increased 1f of th 20

years. In 1975 costs were'SA,706 per .

available room, 82% higher that Sim in .

,. 1956. Profits-after real estate axes, but
before capital charges Eeaked in 9

ging S2,141 per rote, and idea ow
Foknt.cf 11,411 in-1963. The ratio of
prof%) tc total revenue reached a'high in A

196f 2541 and a low Jen 1925 of 19.3/.
(BYB) .,(

- v 41P

.N...../ .

Harrison, , 11.;:"Erigo, A.A.: skii-ttepuees, G.T.;
Santini, D.J.; LaBelle, S.J.; ravis,.E.H.

Argonne Oational Latcratory, Energy and
gsvirosseStai-sysiems Di/talon; Globe
Engineering CC.

Address: AML, 9100 South Cage Avenue, Argonne,
60439; GEC, Chicago, IL

eater Resources ,)research Prcgre :- Cistrict
Heatiog:and Cooling Utilising-Temperatures

.
DiffereeCee of Local Waters. Preliminary

)

IL 4

.
N..:.-

Yeasibility,Ste4y4or the Chicago 21,,Soeth
Loop New Tose 'Project ,

. t
Report No. ANL/0E-77-1, 83 p.
Nay 1974, : .

.

.

.
.

Sponsor: Energy Besearch And Developse t :

Administration, Integrated Community _Energy
Systems Program

Abstraot: This report exaNinee.the feesibilkty of
.

cooling and heating builarqs of Chicago a
South LoO.New Town .(S14T) project ty using

- cool Laltettlichigan water and wars water from
: Colmonwealth,Editon Company's 'tisk Generating
'Station. Three systeis are considered-for
tlei,eating/cooling requirements of.the SLUT
project: conventional, conventional With,
lake-watercooling, and Nodular heat-pump .

*Systems. Characteristics of the -source
waters and institutional constraints to their
use are also considered. The modular .

heat-pump tystem, using water-to-water heat
pumps, is the eost attractive type of system
for the SLIT F,roject both from an economic
and an energy-Itavings Pdint of-view. The
modular heat-pump system offers an initial
reduction in both the required capital
Inveiteent for the heating, yentilating, and ---.
air-cofiditioning (HVAC) system when compared
.io a conventional system andalso a
Significant reduction in annual operating
expenses. The heat-pump system, however,
requires a significant. additionll-capital
investment for the water supply and return'
system. Even with this investment, the 4

heat-pump system sa ngs in annual operating
expenses and reduce capita.1 investment for
the HYAC system cou4 pay for toe cost cf the

.
five years. Added to the economic savings
water supply and return system in less Uraes.,,,,..\

would to an energy savings-equivalent cf -

about 450,000 Carrels of fuel oil per year
' when tjfe modular beat -pump, system is compared

to a 5onventional system. (6 referendes) ,
(auth)

Availabilityc NTIS

Harrje, D.T.
Princeton University, Center for Environmental

Studies
Address: Princetol, NJ 08540
Retrofitting: Flan, Action, and Early Results

Using the lownhOuses at Twin Rivere
t, t

Report No. CES*9. 50 p.
Jun 1976
Sponsor: Energy Research and D yelopment

Administration; U.S. Dept. of Commbrce;
National ;ciente Poundatio , BANN Program.

Abstract: Based tcicr'holle energy data from a
variety of s roes, including three
highly-instrumented-towfhouses, air
infiltration and infrared scanning, and -

-detailed experiments-in a rented icenNbuse, a
plan was established to, retrofit a group of
25 townhouses within-the Twin livers Manned
Unit Development. The data eiployeffin the
evaluation of the effectiveness of the
retrofit were gathered by both daily meter
reading of the houseegas and electric -
webers and by especially designee
instrumentatioe package that mon tored hourly
key parameters in she dwellings. This
retrofit experiment'also relied upon
calculated winter and summer breakdowns of
energy losses and gains to aid in the
establishment of priorities for retrofit. 461

Payback periods of no greater than three .
years was the -goal of this first round of
retrofit. Action was taken during the winter
of 75-76, beginning in the
'highly-instrumented homes and moving to the
Orger sample cf townhouses, with a basic
tree, part retrofit that sought to reduce
conduction ldsses, reduce air infiltratioe,
and upgrade the baiting system. Attic
insulation levels ere raised to the 1-30
level (fi'02 B-11) with careful attention to

11.
0
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sealing.possmges tOthli floors below, doors
and windows we're sealed; and furnace ucting
and the hot w ter heater were insulate . 'The -

retrofit seas rem were applied to groups of
toOnhouses stages in order fo determine '

the effe vanes? of. each retrofit ,

individ lay. Before-after crosa.eample
evalusti e of the data were payforsed, The
early ree' a of these action.. have khovn gam
savirgs on the order'of 251 and electrical
savings or 101. The coat was approximately
1400. -When-summer savings are included,
payback Periodo_ehould cot exceed tta_ibrett

Ayear goal. (17 references) (autb)

Heterlein, T.X.
Wisconsin Univ.-, Dept. of Sorel Sociology
Address: Madison, WI .

Conservation Information: The Energy,Crisis and
-Electricity Co.:gumption in an Apart!ent ,

'Complex .' ' k
---,

Energy Syttems and Policy..1(2). pp. 10S-117'
(1975)

1975
Sponsor: Wisconsin aria.; College 9f Agriculture

and. Life Scienclez /

Abstract: Informationalmaterial designed to
either increase or decrease the amount` of
electricity used by apartmeni dwellers as
predicted showed no effect on-consumption.
Inearch end April 1973.the mean daily use.
was 8.6 kwh with a standard deviation of 2.98
kwh acress apartment units.' Curing a 14-inCh -
snowstorm consumption went up to 191 over
comparable -use. This was not due. to the'
.cloudy cr-Oold conditinrs during the store.
In 1974 electricity use during comparable
days was.easpred to-determine thi effect of
the energy crisis on cot cm. Apartment
units'showed'co chavees n ele'tricity
consumption duringfthe q y isis:
'reasons for-,the lack cl elect ef'
informational appeals on household
consumption of electricity are disciss
references) (auth)

19 p.
1975
Scowler: Ford Poundatio , Energy. Alloy Project;

Illinois Office oT the Energy Coordinator .

Abstract' Energy is required to nake and maintain
appliances as well as to operate thei. The'
magnitudes of these "other" energy nests
imply different strategiei for energy
,conservation. 4or example, does increasing ,r
the durability by': years save as such energy::
.aa improving the operating efficiencr.Y .-c.

peicent? This-report evaluate'. the...relative:
importance of operating energy for,10 '.:. --

household and kitchen appliances...and lOoki
at the total energy (gross ene y .. .;

li.1. requirement) for 3 example kite ens, from
plush to rather Spartan. It al o dancesses
the economic aspects of more efficietat coca
air conditioners. (auth),

Hieebnimui, W.H.
Charles.Riadr:hanbciaies Inc.':
Address: 1050 Massechudetts'Ave., Ciebridga-,-RA

1.ang=llefige Plaracasting4ropertieS-of :. ,. ',, -_, T.:-.

.State -of=the-Art.Modela-Of:bebendferr:
: t Electric Energy:' '1Voluie 1:'.Pinal-RePort:

Volume II.: imeCtated-BibliegraphY ,

-.-

Rellort No. POI 0.221,,A,rejece333, 454 p. in,
',cause /;,43 p..in'Volume-iI.- I,

Dec 1976
Sponsor: Electric sower :Research Institute
Abstract: this report-evaluate& the long-range

forecaiting:effeciiienessief'seleOted
.- econometric models of. -the desand.for electric

energy.,T4a'iight'sodili tested"
ihose specifications and other features of
extant models believed to be of-potential use $
in'tlevelopijg itproved models '!or long-range
forecdatieg at the nation and,regional.

1:.- ievela. Theme include the esidential 'ode's
::_>Of-Andernoli; Relvoraenl'Hou hagker at al.?...

and_tiount:et al." the cone al model of
Mount et-aI:; the Industrie odels Of Pinker
_and"Kaysen; mount et a d an extension of
Anderson's industrial model. Each model. is
replicated, teestimated on e. common data set
and tested for performence: forecast and
'beckcast a 'many, parameter statii,ley over -,,

i;

time, robe ntlen8 orparalleter-estimates to
) small chap a in specification or variable
'measurement, consistency and plaasibility of

_ iodel results, and quality of model test
statistics. ... The final chapter of the
report,prisente reciamendations for,neer-. .term -._

'tad lodger-range lepeiqeeent in the, :

sate -of- the-art. they of these lapfbvseints
_aak&evavailability cf.-better:data: ,/for
temple, greater disaggregation of
illactricity data' by endu( and -end Ober,

, aeproeed-frel'price end-aeailability,deta,
better data en atocktof.appliances and
buildings: An annotated bibliography of---

.long-term electric -energy fore-casting models
is presented in Volume. II. 90.references)
(auth, abstract codified)

Neddloso n, P.A. .

Cak Ridge Nation'al LatbratoryisReactor Diets:ion'
Addried. Oak Rid O, IN 3.820A
fuels Used for Single-Pamily rjetached Residential

Heating in the United States it pl

Report No.-CRNL-Tm-4690, 33 p,
t

Mac 1975'
Spagaor: Energy Research and Development

Administration
t.te$rect:.R.asic data are 'provided which are

neeked for evaluation of fuels aped for
resideAtiaA space heating. Further studies
wirexamine the reTicnal and rational
is acts of possible changes in fuels used for
beating. .Data from the 1970 U.S. census are
tabulated tb sh w lumbers of single/famill
detached hoses n each, state and census
region using c 1, gai#,elestricity, coal, or
wood for spa beating,. cdtkirg,t a d water
heating. _B muse single-femillrde ached
homesiconst toted about two-th ird of, the

total U.S.stousing units in. 1470, this steady
concentrates on these homes bec ie they
offer a greeter qpporturite change in
heating ethpla than.do aul family
structures. Assaf.)

Availability: NTIS

w.

Herendeen,,J.A. t I

Illinois.Weiv.. 'Center*); for Ad aimed ComFutatia,
Energy Research Group

Address: Urbana, /L 61801
'Appliance Energy One

Hill, J.1r.; Rusude, T. .,

- 0.,,S. Dept. of Cceaerce, V tonal Moreau ofr litandords, Institute fo pplied Teohnology,
Center for Building Technology r

\.4.4drema: Washington, DC '

Manchester's New Federal Building: An Mpergy
Covervetion Project 'I,

ASHRAM (American Society of Heating,
Refrigerating end. Air-rnditioning Engineers
Inc.) Journal, 17(8), p. 47-54.(Aug. 1975)

Aag 1975 ,

Abstract:, A Federal o ice building in
Manchester, NOV ampshire vas designated as
anoteergy conservation demonstration project



in 1072. The 7 -story building, (with
two-level ti t parking garage) sill hike
.a gross flocr area of about 17C,000 eg.ft.4
be occupied CI scso.400 people; and probably
cost about 19.7 million. The effect of
v'ar'ious Alternate designs for the building

4 are evaluated. 'Wee pbases cf calculations-.
.are described: (1) Phase I considers a
building of thaapproritate size that,vggle
be built according to typieal design prgatice
fn the Mew ED land area; (2) Phase:II models.

-.details of t design-by breaking-OaCh of,'the
-seven flop intc five songs: mud (3); Phase
III shove t with the utilizetionSf solar 7

dollectcrs the roof, adaiticeil energy:
savings are ndicated. The'objeCtives cf. the
project were-to dramatize the fire commitment

-of the Federal govern:nett te.the Ccnservation
of energy in the design,_construction; and
operation of government.beildirgs: proville a
labccatory for the inatallatiOa'sf.toth
recognized and ionovatize:energy conservation-.
technologies: an:1.4041es Others in the
buildingandeetry te,,putereeneag4.
conservation as A:loal. Ccnstruction on the
foundation is under Say,.. abd.cceapapcy
expected ty early aulleciA976.-(11
references) (TIC)
k

,

' .

Projections of Energy, Demand, Supply, aed pricing

Report No, CONF-7506125, paper presented at-
: 'Conference 'on .locietal.Teplications of Energy
,Scarcity: $ocial,and Technological .

Priorities in Steady State,and Constricting
Systems, held at Thunderbird Motor
Portland; OR, June 7 6 8, 1975, published in
prbCeedings4p. 3 -18

1975 .

Abstihct:Technolcgioal oliangea are 'seen ap.
:effecting re efficiancyje energy use And
producing undaat.but more cos yenergy
supplies, with-scot:laic pressur for v.

long-stabilization, or even redo ibn cfi
prices. No major societal nor e noeic
dislocations are foreseen, and a usteinea
modest growth in the groils natio al pioduct
is .projected.' The conclusions are based on.
assumptions of: 0.1evelingorPopulation
"growth, large elasticities in demand, maestro
cdnversion to-ccal resources, large scale
commersien tenuclear plots, and price
increases resetting in a'cbe-time step
effect. (fro editorial. pumsary)

Availability: NTIS

4:E....41. Reseda, (Au,
. of Commerce, National-Emcee

Di ards,'Institute foi Applied Technology
Addr. a Pa hington,DC:i02311.
A. oposed ncepl:for Determining the Need for

Air Cond is ing for:Ruk/d1.00r Used on
B uilding ermal Response and-iluean'Comfort

Report -14 CON*75.=.11374,:11SS 71:11

Splar-'.." .. , % .- - -
r,U,S. -Dept.-Cf."Houaing and Urban..

aveicpzent .., ,

Atst act:,;Detersining.ttereed for aici
...%: conditioning can be b sed_on a ride:variety

o f factor:J. To date, -the only criteria that
.° -have beenwiltten andcan be refereoped are
. thosaof several Federal Oxgarriaations and
many-are not really criteria it the true
'sense 81.the word, They are guidelines to be
used An the.daterbinatica of frnd allocat100:
in other.votds,..prdv' itramore made to air ..

condition Federal fa ii: litide in specific
geographical locatic if pertieenteeather
characteristics cf that locality eet,certain
requirements. 7111..i paper presents the

.

.concept that a true criteria can be i

established' based bbth-ci Veather
characteristics of the locality as well as
charadteristics cf the building or structure
under consideration. The paper gives the .

detaild of a study showing thg feasibility, of
such a scheme. A simul_sticn was made of two
propoied.residences ii0eversi geographical
localities. For the sizela
houvtby-hour weather data r s geed. in .

tics, actual

sonjUiction with a sophieti atedcoapeter
program. The results revealed,for the ,nono
air...conditioned spaces, the-extent and
duration cf undesirable indoor conditione
based upon laser:illy accepted comfort.'
indices. The concept of'a.ner "comfort" or
"discomfort indek called Predicted Indcor
Habitability Index (PIHI) is letrodeced. The ...2,

authors indicate'the way in which a criterion
could be established...61:st scold be in'the

.

form of talljesA indicatieg for a given
specified builaitg and geographical locality,
whether sechanical'cocling shculd, or shoOld ,
not be installed. (33 references) (Seth)

Ave it lability: MS: GPO 12.25, SC1Cat. NO.
13.29/2:71

Bingen, G.11.
Nashingten State Unit.
Address: Pelisse, WA

Hirst-, E.
-Oak Ridge National Laboratory, sEnergy,Dinfsion,
'.Address Oak RidgeTN 37830
Residential Energy Conservation Strategies

,..., "Report No4 10411LACMc2, 92 p.
Sep 1976
sponsor: Energy Research and `Development

.

, Administration; Federal Energy Administration
Abstract: -An engineering-economic'sodel of

-'residential energy use: is used to evaluate'
the energy impacts from 1975 to 200Q of.
chagges in: household formation, housing
choices; per capita incole, fuel prices,

- egeipa6it efficiencies, and thermal
integritipa of'oew and existing residential 0
buip4ings. Twelve cases are run 'with the
computer model tar:let:arsine the impacts on
energy use ot'each factor, These runs h'
suggest thefollcwing: :(1) residential ..°

energy use will grow more slowly during the
:fourth _sorter °fields 'Century thip during

." "the, third quarter because,df slober growth in'
population and household formation,changes,
in fuel pric .trends, and near saturation of

4 'equipment -o nership for the major residential
'energy Ind uses; ...... (2) the high- forecast
discussed owe. is-not a likely forecast
because it assumes. that fuel- prices will
remafb constant at thiir 1975 values, that
household formation will increase rapidly,
and that.the 1960-7C trend 'in 'housing- choices
(away trap single- family units) will not
continue implesentation of.
energy Conservation programs:to raise' nergy
prices, increases is the efficiency of new
household eguipsent, and improvements "in the
the

h
Wel integrity of both new, and and

.exi e'

./

Intkhousing units can hav significant
ens impacts. (15'referinces) (antis,'
abstract codified)

AVailability: 7111.5
.'

.

-.,

Hirst, R..; Lin,, V.; Cope, J. n .
Oak Ridge National Laboratory, Energy Division
Address: Oak Ridge, TN 37830 ..

An Engineering7Ecencaic Model Of Residential,
Energy Use '',

Repert'llo. ORSI./111-5470, se, p. -

Unl 1976 - -. . . .

Sponsor: Energy Researchind Development
Administration: Federal Energy Administration

Abstract: This.repert deigpibes a comprehensive
engineeringleconosic computer model used to
s

.1140 elate energy usein the residential sector
1970 to 2C00. The purpose of the model



is to providesan analytical tool with which
to evaluate a variety cf conservation
policies, technologies, and strategies for
their impacts en reaidettial energy use and
fuel expenditures over tise. The .present
version of the model deals with energy tee at
the national level for door fuels
(electricity, gas, oil, and other); six end
uses (space beating, water heaffty,
refrigeration, cooking, air conditioning. and
other); and three housing types
(single-family units, spectsents, and
trailer.). -Each of these fuel uses is
determined for each year of the simulation as
the product of: (1) stock of occupied
housing unit., (2) fraction of homes using
each fuel for each end use. (3) average
annual energy requifesert for each type of
equipsett, (4) average thermal integrity for
each housing type, and (5) household usage
behavior for each fuel and end use. The
baseline forecast shows total fuel use
growing from 17.6'GG..1 (10(ezplf)J) in 1975 to
26.4 GGJ in 2000. with an average annual
growth rate of 1.7%. The percentage of
household fuel provided ty electricity grows
from 44% in 1975 to 56t in 2000. The
percentages provided by all otter fuels
decline over'time. Alterhative high and low
forecasts show a range In annual fuel use
growth from 1975 to 200C of 2.1 to 0.3%. In
the high case, per household feel use grows
at 0.4%/year, whereas it the low case, Pe
household feel use declines 1.1%/year. (40
references) (math)

Availability: NTIS

Hirst, E.; ftyers, J.C.
Oak Ridge Naticnil Labo,gtory,

Environmental Progran
'

Address: P.C. Boz ;, Oak liege, TO 3783C
Potential for Energy Conservation through

Increased 8/Licit-coy of Use

Testimony subnitted to the C.S. Senatt CoNwittee
on Interior and Insular Affairs pursuant to
hearings on energy conservation, March 1973,
22 p.-

1573

Sponsor: Rational Science Foundation, MANN Program
abstract: Op:lotto:Utica exist for significantly

increasing the efficiency with ehiel energy
is used in the United States: This paper
discusses such opportunities for (a) the
tratsportation sector (shifts from
e nergy-inteamivesodes to energy-efficient
modes, Increase( use of existing egaiPment,
and technological changes to increase vehicle
energy efficiency) and (b) the household
sector }(additional building insulation,
electric heat

439

a

electric-res
air onditi
t ate

s rather than
. .

heating, energy-efficient
and addition of insulation

aters). such energy efficiency
rovesents way require institutional and

social chingeS, tat technologies are '

generally available.tc loplememt such
strategies. The benefits tc the nation in
terse of energy conservation, reduced
reliance on energy Janette and isproved
balance of payments, reduced adverse
in4itonsemtal impacts, lower dollar costs,
and a retort: to a more conservative
resource-use ethic are potentially large. L,
Policies to achieve suck goals would involve
0011* changes and important
inatititional decisions; but they dc not
imply a return to cave sod candles. (lath)

Hirst, E.; Moyers,' J.C.
Cak Ridge National Latoratoty, OROL-IST

Environmental Program
Address: P.C. Bel I, Oak Ridge, Tl 37830
yfficiemoy cf RI:orgy Use in the United States

Science, 179(4080). pp. 1299-1304 (Bar. 30, 1973)30 mar 1973
Sponsor: National Sdience Ponndetion. RANA Program
Atstract:'Two important ways of achieving the

goal of satisfying the growing demand for
energy_xithout degrading the environment are
(1) development, use, and improvement of
pollution control and energy-conversion
technologies and (2) isprosement in the
efficiency of energy use. This paper
discusses the Najot areas of energy
consumption, energy consumption growth rate
of such categories as space heating, space
cooling, and transportation, and areas where
more efficient energy use would result in
energy savings. (DCM)

Mlue.,E.C.
Oak Ridge National Laboratory

.Address: P.C. Bos X, Oak Ridge, TN 37830
Seasonal Fuel Utilization Efficiency of

Residential Beating systems

Report No. ORML-11511-EP-82, 56 p.....
Apr .1975

Sponsor: Federal Energy AdainistrAtion, Office o
Energy Conservation; National Science

. Foundation, BARN Program
Abstract: Three residential heating systems -

electric resistance, firedfurnsees with
0 forced circulating air,dand electric driven.

air-to-air heat pomp. are analyzed and
compared for their present and potential fuel
utilization efficiency. The sources of. .
inefficiency, are discussed and quantified

.

where adequate information is available. A
program to obtain data not found in the '-
literature is proposed. The case histories
of two heat pumps that were improperly
installed are presented, the effect-of the
poor installation upon the operating and
saintenince cost is discussed, and the
correcti hat were taken ere
discussed. k residential beating syetes
installation standard or,code PS proposed.
(50 references) (auth)

Mailability: PSIS

Hiss. E.C.: 8 an, A.S.
Olk Ridge 11 !opal Laboratory
Address: k Ridge, TV 37830
Beat Balance and Efficiency Measurements of

Central, ecroed-Air, Reildential Gas Furnaces

Report to. OROL-NSF-EP-88, 70 p.
Oct 1975
Sponsor: National Science Foundation, HAMM

Pcogras: 'Federal Energy Adsinietration,
Office of Energy Cc eeeee ation

Abstract: Residential central gas furnaces of the
atmospheric coebustion and sealed combustion
types were tested in the laboratory and in
residences. Complete heat balances were
taken'at steady-state operation, cyclic
operation, and off-design conditions, and the

'imstantaneons efficiencies were determined.
The seasonal fuel utilisation efficiencies
were synthesized for the two types of
furnaces and fcr a rings of adjustments in
four climates. Recommendations are offered
for high-efficiency furnace design and

_ installation standards which will redone fool
consumption by one-third. (auth)

Availability: NTIS

lase, E.C.; Boyers, J.C.; Fischer, B.C.
Oak Ridge National Laboratory
Address: Oak Ridge, T 37830
e 1 Cycle Energy System - Demonstratinn Rouse

Design Report



Report Mo. 'criNI,Api -1, 50 p.

440

Oct 1976
Sponsor: Energylesearch and Development '

Administration, Eivisios of Buildings and
Industry; U.S. Dept. of Housing and Urban
Development

Abstract: A 2000 sq. ft. single family residence
will be constructed in first quarter, 1916 to
demonstrate the energy conserving features of
additional insulation, the Annual Cycle
Energy System (A(1S), scd an automatic
e conomy cycle in the cooling eason. The
design specifications fcx the housesnd for
the ACES componentl,ar, given. ACES is a
'rater-tc-air heat pus; system with ice and
thermal storage. The calculated loads and
predicted performance of the system along
with the calculated performance of
conventional systems ate presented. The
design calculations indicate that ACES can
supply the space (matins, space cooling, and
the domestic hot eater for abort 421 of the
electrical consumption required by a system
composed of an'alectric furnace, electric air
conditioner, end an electric ,-star boater and
for &bout 54% of the electrical consumption
of an air-tc-air heat pomp sod an electric
w ater heater. (auth)

Availability: VTIS

,Hittman Associates Inc.
Address: Columbia, MD 2104!
Residential Eneigy Consumption - Multi-Family

Housing Data Acquisiticr

Report mo. (0C-HAIr3, 76 F.
30 ear 1973
Sponsor: U.S. Dept. cf Housing and Oche::

Development, Office of the Secretary, Office
of the Assistant Secretary for Research and,
Technology; National Science Foundation, RA011
PrOgram; U.S. Environmental Protection Agency

Abstract: The subject of this report ie Data
Acquisition. The data tc to acquired will be
sufficient 'tc: (a) Completely characterize
the design and construction of recent and new
multi-family structures in the
Baltimore/Washington area. Such attuctures
include: (1) tote house apartments'7
typically twc-story strtotures with common
party walls tetween dwelling writs. each
dwelling unit has a roof exposed to veather;
(2) low-rise\apartmente (also called
garden-type apartments) - typically not more
than four stories, without elevators and
interior halls, and having enclosed or open
stairwells serving up tc four apartments per
floor; (3) high-rise apartments typically
structures with more than four stories,
central elevators, interior halls, and
central HVAC systems. (t) Estatliah the
total energy consumption as a function of the
energy type at point cf use and of the types
of energy consuming equipment. (c) Identify
the effects of airflow patterns and air
change-over and infiltration rates on the
total energy conaumptior. (Ruth modified)

Availability: ISIS
4

Rittman .Associates Inc.
Address: Columbia, ND 2104!
Residential Energy Consumption Single Family

Housing. Final Report

Report go. HUD-PDS-29-2, HUr-RAI-2, 174 p.
Mar 1973
Sponsor: U.S. Dept. of Howling and Orbit::

Developvent, Office of the Secretary, Office
of the Assistant Secretary for %olicy
DevelcFrent and Research

Abstract: The objectives of this program were:
identify nd quantify tee total energy
balance in single-family dwellings in the
Baltimore /Washington area; and evaluate the

4 c)

capability ofsarious technical innovations
in minimizing energy consumption.
couoluded that the annual energy consumption
of,4 good quality residence could to reduced
up to 40% without affecting the life styl of
the occupants% Methods of,minimizing energy
consuSotion include: selection of gam-fired
appliaAces rather than electric appliances;
improved design of furnace flue to recover
w aste heat and Close furnace flue during off
cycles; use of high performance air
conditioning waits; eel redaction of air
infiltration through windovs and doors end
reduction of conductive. heat transfer through
the walls and windows. (MEG)

Availability: XII!

Rittman Aseociatss Inc.
Address: Colombia, MD
Residential Energy Conmervation (IL Summary Report)

Report No, HUD-Hal-e, 28 p.
Jul 1974
Sponsor: W.S. Dept. of Housing and Urban

Development, Cttice cf the Secretary, Office.
of the Xssistant Secretary for Policy-
Devetopment end Research

Abstract:'The results obtained from an energy
balance computer program to establish the
hourly ens consumption in different type
structures in he Baltimore/Washington area
are presented this report. The
characteristic uildings studied were single
family, townhov e, low-rise, and high-rise
structures. En rgy-conserving modifications
within the thre following categories were
evaluated for each type of structure:
odificationn in dwelling construction, such
as insulation and window placement;
modifications in the heating and cooling
e quipment: and modifications in internal
factors, such as appliances, lights, etc.
The analysis clearly points out that a great
deal of energy can be saved do the
B altimore/Washington area if proper attention
is paid to optimizing the various
modifications. Qualitative conclusions can be
made from the results in this report for
multifamily housing and for'other
geographical areas. (7 references) (131.M)

Hittsan Associates Inc.
Address: Columbia, MD
Environmental !specks, Efficiency, and Cost of

Energy Supply and End Ilse. Volume I

Report No. pH-238784, HIT-493,'v.p.
Nov 1974
Sponsor: Executive Office of the President,

Council 00 Environmental Quality; National
ScienCe Foundation: U.S. Environsetal
Protection Aggro)

Abstract: The purpose of this study was to
determine the environmental impacts,
efficiency, and costs associated with supply
and end use of fossil fuels. The output is a
2-volume report, which presents tabular,
foot-noted, and referenced data quantifying
the energy-Celated environmental impacts on ,

land, eater, air, solid vast*, and
occupational health. All the information is
also available in the form of a computerized
data base, Matrix of Environmental Residuals
for Energy Systems (SEBES). Brookhaven
created the data base and has written a
number of data management and energy modeling
programs, which with IMES are known as the
Energy Model and Data Base. Volume II,Ifhich
characterizes six technologies with respect
to their environmental impacts, efficiency,
and cost, will to released at later date.
(166 references) (math)

Availability: ISIS



Rittman Associates Inc.
Address: Columbia, RE 2104!
ebysical Characteristics, Energy Ccodumptions,

and Belated Institutional Factors in the
Commercial Sector

Report No. FEk/D-77/040, RIT-630, 161,p.; Report
Mo. P8-2149470, FIA/D-16/053, BIT-630 for
Final Draft Beport, published-roc.. 1975,
p.

Feb 1917

199 .

Sponsor: Federal Energy Administration, Office of
Energy. Conservation and Envirormeni, Office
of Policy. Program. Developeent and Environment

kbatract: A unified study cf commeoCial sector
energy consumption and conservation Otential
is presented. Speolfic areas, addressed in A
the report are: physical characteristics of
existing commercial' buildings in Baltimore,
MD and Denver, CC: consumption of
existing coseercial b Idings in Baltimore;
institutional factors related tc cooitructing
and/or operating more erergy-efficient
commercial bpildiegsi etc( policy options and
their feasibility for inducing energy
conservation through retrofit. The
discussion of physical characteristics of
commercial builtings presents the data
obtained from a field sorvey of all
co...social establishments ( excluding
sc$0018 and %ospitals) it. the central
business. districts (CBD,M) cf.Ealtimoreand
Denver. This survey included approximately
2600 commercial establishments. Dita were
collected on the height, age, floorepace,
heating systee, cooling' system, heating fuel,
exterior glass foactlon, and functional use
of commercial buildings as independent
variables. the distribution of the dependent
variable, ccemercial square feet, over the
various vanes cf each independent variable
was presented foroth Mies. The distussion
of energy consumptionor mistirg commercial
buildings- n Baltiepr temente a
quantitative analysislot the empirical
relationships beteeen'varlous'building
physical parameters, smuch'es age, height,
fleorspaire, etc., and the annual building
energy consumption rate (expreesedvin Btu
per gross square footrper year)., The
discussion ef institutional factors related
to constricting and/or ceeratiog sore energy
efficient coseerciel.buildings ;resents a
qualitative description of institutional
constraints and incentives which have led to
the'current eimergrole patterns observed in
the commercial sector. Numerous areas of
institutional ccrcern are discossed,
including the practices cf regulatory bodies,
the practices 0 trade and professional
groups. microeccoomic iocentives and
disincentives, and the acroeccoonic
implications of increased,use cf retrofit
devices. The diecussior of pclicy .cptiods
capable of inducing energy conservation
through retrofit of commercial buildOgs
Incorporates the inforsetion gained and
guentitative analysis of eight possible
Federal policy options capable cf inducing
greater use of retrofitting as an energy
conservation alternative in 1)e commercial
sector. The quantitative analysis has
included emtisates cf the probable energy
savings, costs to the natione building
ownecs, and costa to the U.S. Government
associated with inplemeatation of each policy
option. In addition, a comparison of the
eight Folic, options based on a series of
hypothetical government goal orientations is

(auth, abstract Nodified)
' Availability: GPO $2.50, Stock Mc.

041-018-00130-1; NTIS for Tina! Draft Report

Mittman Adlociates Irc.
Address: Columbia, BD 2104!
Technolo nt of Residential Energy.

Conservation Inocvationg. Final Beport

0

Beport No. HUD-PDB-117, 211 p.
May 1975
Sponsor: U:S. Dept. of Housing and Urban

Development,,Cffice of Policy Development and
.iesearcb

Abstract: Tbis technology'essesseent-exasioes the
_desirability tc the Mition and to the
-.consumer of selected technical innovations
intended to reduce residential energy
consumption. Government policy options
capable of promoting mass implementation of
innovations found desirable.ere identified
and discussed. The scope oft, the study. 0

ilcludei life cycle'energy, econosto, air '

emissions, and materials affects.
Innovations include storm doors and eindows,
a furnace energy recovery device, open air
cycle air obnditfoning in single-fel/1y
housing, ventilation energy recovery end
double glaged windows in ptfifasily housing.
.Conclusicne address. the desirability and

= pot ntial for implementation of each
i vation. Storm doors and windows, the

ce,energy recovery device, doable glazed
, and ventilation energy. recovery all

o mssy life cycle energy savings and
effective in orthern regions cf the

',.015en air cycle air conditioning
G. pre ides poor energy resource conservation

and iste0C cost ,effective. Becommendations
are made for Federal Government policy action'
to force use of,stmrs doors and windows and
double glazing fn ncttbern areas of the
Nation, to perform detailed analysis and
testing of fnrnacd energy recovery devices,
to incorporate ventilation energy recovery in
a high-rise desoOstration project,'end to
abandon open air cycle air conditioning
technology for single - family housing. (56
references) (auth)

Availability: GPO $3.10, Stock No.
.023-00000309-1

Rittman Associates Inc.
Address: Columbia, MD 21045

.:.,

Barriers Connected wit* Certifying or Listing of
Energy Conserving Products Used in Buildings,

Beport No. CONS/1211-1, v.p.
° .Nay 1977 \

Sponsor: Ene y Research and Development
Adsinistr tion, Division of Buildiogg' and

-Coounity Systems
Abstract: Theie is to lack Of residential energy

conservation technology. There is a large
disparity between the rapid tete of
technological progress and the slow rate of
implementation in this complex marketplace.
Of concern in that energy conserving
innovations are restricted. and in some
cases, blocked entirely from reaching el
marketplace by a variety of institotiona
barriers. In ;articular, it is susptted,

inventors and swill manufacturers are not
that innovations offered by independent

reaching the marketplace. ... The project
summarized in this report examined the market
restrictions connected with the certifying
and/or listing of energy conserving products
Used in residential structures. The project
focused on fully developed product* whose

-1 marke4penetration vas /being restricted by
certifying or listingfpractices and
pioceduces. The overall objective of the
project was tc identify practical policy or
program options whose implementation would
increase the rate and degree of market
penetration of these products. (fro
Introduction and Susmary)

Availability: Ms

Hoskins, B.A.; Hirst, E.
Oak Ridge National Laporatory, Energy Division

490
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Address: Oak Ridge# TN !378ZO
Energy and Cost Analysis of Sesidertial Water

Heaters

BeFort No. OBNL/OON-10, 55 F.
Jun 1977
Spcnsor: Federal EnergY Adquistration; Energy

Research and Development Administration
Abstract: A detailed computer Nodal is developed

to calculate energy fines for residelitial
electric and gam eater teeters. Model

-equations are,derived fcCm applications of.
the first lav'of thermodynatict, analysis of
manufacturers' literature, and related
studies. The model is vied tc evaluate the
energy (and associated initial coat) impacts
of alternative designs tc reduce water Oater
fuel use. Model ra:ate show that the fi
rargest heat loss in en electric water ,beater
is conduction through jacket tells (14 of.
energy input). An additional !I is lost
through the distribution pipe for a 7.6 (25
ft) long pipe. ihv remaining 61% of energy
input is used to hest water. In a gas water
heater', conduction losses thrcegh jacket and
distribution pipe are 121 and 4,
respectively; and 331 it lost up the flue
(due to sain burner and pilot light,
operation). Only 52% of energy input to a
gas rate; heater is used to heat water.
Several energy-saving design-changes are
examined using the energy model. Changes for
both electric and gas water heaters are:
increase jacket insulation thickness, reduce
jacket insulation tbermaI ccndcctivity,

,reduce thermostat setting, and add insulation
to the distribution line. Application of all
these changes tc an electric water beater
would reduce electricity use 171 and increase
initial cost 271.. Additional changes
examined for gas water teeters are: reduce
pilct rate, eliminate Filot.and add electric
ignitor and flue closure, dimd reduce excess
air for combustion by increasing flue
baffling. IeFleeenting all these changes to

4 a gas water heater (except a3dition of
electric ignitor) would reduce gas use 27%
and increase 'initial cost 26%. There tesulte
show that. there are lace cFpottunitiestfor
reducing water heater energy use with only
small initial cost increases. (11 references)
(auth)

Availability: NTIS
a

Hub, K.; Donley, L.; Buehrirgi W.; Rowland, B.;
Stephenson, R.

Argonne. National Laboratory, Energy and
Environmental Systems Division; Wisconsin
Univ.; Argonne Natiopel Laboratory,
Phgineering Division

Address:, ANL, 9700/South Oats Avenue, Argon.., IL
60439 .

Social CostStualea Program: EleCtrics Utility
Generating System Reliability Ana sin Code,
SISREL

Report do. ANL/AA-4, v. p.
Sep 1975;
Sponsor: Energy Research and DeveleFeent

Adminietration, Division of',Blosedical and
EnVircOmental Research

Abstract: The system reliability ca., MBE.,
a system planning tool that can be used to
assess the reliability and ecorcmic
performance of alternative explosion patterns
cf electric utility generation systems.
Given input inforemtion such at capacity,
forced-outage rate, number of treks of annual
scheduled maintenance, and ecctcmic data for
individual units along with the expected load
characteristics, the/code prodeces estimates
of the seen time .batsmen system failures,
required' capacity to 'eget a specified
system-failure-frequency criterion, expected
energy generation,fro each unit, and system
energy cost. The categories of dalculations
performed by the code are five: mainteance

le
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scheduling, reliability. capacity,
requirement, energy production alletaribai
and energy cost. The code is des.Igned.:toi
examine alternative generatfligdalta and
system expensicn.patterns ()heed od,the
constraints and general eccnomic conditions
imposed by the investigator. The computer
running time to execute a study is short and
many system alternatives can be examined at a
relatively low cost. The report contains a
technical description of the code, list of
input data tequiresents4 progras
sample execution, and parameter studies. -::
(aUth)

Availability: NTIS

Hughes, d.J.(Onttraan); Ambrose:4,er Fitter,.
3.4.: Gillingham, D,S.: Griffith, M.P.;
Creels, N.: Hardy, A.C...; McIntyre, D.4.;
Mitchell, H.G.; Parker, L.C.; Baslett, G.;
O'Sullivan, P.; shepherd, L.: Grant, S.;
Smith, H.E.

Institution of Electrical Engineers, Power
Division; Institution of Reefing and
Ventilating Engineers.

Address: TER, savoy Place, London 1C2R ORL,
England

Electrical Heating in Buildings

IEE Conference Publication No. "I5, 123 p.
Apr 1971
Abettact: The follcwing.papers were presented at

this conference: Euilding materials and
.thermal insulation: Direct heating systess;
The integration of engineering services:1:n
buildings; New and improved materiels:for'
electric heating systems; Arobitecig/k/nnd
et ctural aspects of integrated'cInsitz.
Doe stir heating in the late .."10.4014t4tCge
hea ng systems; Environmental stetrul.:
Coat of methods for electrio14 4thi9 in
buil legs; and Domestic botAtater supply
systems. (MFG)

Availab lity: Publications Dept, EE, Savoy
Pla e, London mic2R OBL, Eng r0 ($15.52)

4

Hand mann, A.S.
Ma goal Technical Information Service

ress: 5285 Pcrt Royal Road, Springfield,VA

Total gergY Systems for Buildings: citation
from the Engineering Index Data _Rase

Report No. NTIS/FS-77/0273, 68 p.
May 1977
Sponsor: National Technical Information Service
Abstract: Technology ion total energy systems as

applied to residential complexes and
industrial plants is discussed in these
citations from worldwide research. These

.systems'eeploy a primary source'of energy,
such as oil, 'natural gas, or solar heat to
proilde comprehensive energy requirements. in,
the form Of light, heating, cooltuq,
conditioning, drying, process heat,'end power
for an industrial plant or for a coismercial
or public building. Included' are schemes for
electricity generationvaste heat recovery,
and direct power drive of mechanical
equipment coupled to a prime over.' Modular
Integrated Utility Systems (RIOS) are
covered, including studies on gas turbines
for use in RIOS systems,, and computerized
simulation studies. This updated
bibliography contains 61abstracts, 6 of
which are new entries to previous edition.
(GRA)

Availability: NTIS

7

Hundemann, A.S. (ed.)
National Technical Information Service

1

*
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Address: 5285 Port Bf al Road, Springfield, VA
22161

Energy Co ion. Part 2. Buildings (A
Bibliography with Abstracts)

Neff:at No. ATIS/PS-76/0403 (updates
NTIS/PS-75/214 ald COb-74-11138, v.p.

Ray 1976
Abstract: Energy colliiervation in, residential,

commercial, and industrial buildings through
use of efficient besting, air conditioning,
and lighting systess is dincussed. Topic
areas cover the retrofitting of existing .

buildings, methods of-gglectiog heat loss,
and better use of electric poker using
thermal energy storage and :Icier heat. A few
abstracts deal With general studies: on the
potential for conserving energy in buildings
and guidelines and anuals for building
owners. This bibliography ccc.tains 116
abstracts. (085)

Availability: NIIS

Jackson, J.E.; Johnsen, e.S.
Oaellidge Rational Laboratory, Energy Division'
Address: Oak Ridge, IN 37820
Comyercial Energy Use:5 A Cisaggregatice by Fuel,

Buildirg Type, and End dee

Report So. ORPL /COI -14, v.p.
1577
Sponsor: Federal Energy Administration; Energy

Research and Development Administration
Abstract: This report describes the development

of detailed estivate' of energy use in the \
commercial sector. The level cf detail
includes five end uses (space beating, water
heating, cooling, lighting, other), four fuel
types (gas, electricity, oil, other), and ten
commercial aubsectors (retail and wholesale,
auto repair and garages, finance and other
office activities, wareiouse activites, f

public administratiom, educational services,
ihealth services, religious sereices, hotels
and motels, miscellaneous commercial
activitiedl. Detailed energy sae figures are
developed for the years 19415 tc 1975. This
study was initiated to develop inpu't data for
an engineering-econolic model cf.commercial
energy use. ... Tlis report is organized as
follows. ,Section II discusses estimates of
comiCercial energy use. In Section III
estimates of the stock of,commercial floor
space are developed. Energy use indexes are
developed by subsector and fuel type for each
end use in. section IV. Section IV also
'presents the procens by which total energy

floor space, and energy use figures from
published studies are reconciled. A brief
analysis of the retultirg energy use indexes
or ,the years 1965-1975 provides an
interesting picture of,eicett trends in fuel

e. A description or.futuce efforts to
i rove this estimation cf diseggregated
en rgy use is summarized in the ftpal
seCtioe. (from Section I)

AVeilabilits: $515 (when available)

Jacobson, D.A.;'Hitcbell, J.e.; Oacpas,,J.L.
Viiconsin Institute for Environmental

Studio , Energy Systems end Policy Research
Group

&Address: Madison, WI 53706
A Bodel of C mmercial Energy Use if Wisconsin

Energy Systeme end Fclicy Remesrcb Report No. 5,
IES Report

Dec 1974 .

Sponsor: Nations
Program; Uppe

Atmtracti The cos
engineering de

36, 22 p.

Science.loundatice, BANN
Great Lakes A:glen:al Commission
rcial suisodel relies opal an -

ign approach tc arrive at the
parameters and functional relationships which
characterise energy intaisitiem per square

foot of floor area in commercial buildings.
Resultant energy consumption by And use and
fuel type is determined by the product of
calculated energy intensities and total
commercial floor area assignable ,to each
elegant of the end nap/fuel type matrix.
Initial values for the parameters ate derived
from published sources, or when not
available, frog estimates Otaiged from

..:

profesgionals in the field of energy systems
design. (8 references) (auth).

Availapility: Communications Office,

1

Institute'
fOr.EnvironmentarStudies, Unit* rsity of
Wisconsin-Madiscn, 610 Walnut S ., Madison,'
WI 53706

Jecquet, C.H., Jr. (ed.)
Rational Council cf the Churches, of Christ in the

U.S.A., Office of N b, Evaluation and
Planning/'

-

Address: 475 Riverside Drive, New York, NY 10027
Yearbook of American and Canadian Churches

(Forsetly Yearbook of American Churches)

Annual publication, forty-fifth issue, ISBN ,

0-687-46632-6 for 1977, Yearbook
Abstract: This bi-national volume on organized

f religion ih the U.S. and Canada reports data
from approximately 220 religions bodies,
including almost all established religious,
organizations and accounting for most of-t,fle
church membership. Data are obtained by
annually sailing out statistical and
'directory forms to individual:: in
ecclesiastical and secular oftanixations.
The vearbook is organized into these three
sections: I - a Calendar- for Church Use,
listing important religious dates; II - a
directory section, with directories on
cooperative organizations, religious bodies
in the U.S. and in Canada, international
agencies, regional and local ecumenical
agencies, theological seminaries,
church-related and accredited colleges and
'universities, religious periodical:I, and
service Agencies; III - a Statistical and
Historical Section, with sections on current
and non-current statistical data, church
financial statistics and related data, trends
and developments, surveys of religion in
American life, and main depositaries of
church history 'material and sources. (BYB)

Availability: Abingdon Frees, Nashville, TN
$12.95 for 1977 Yearbook (paperback)

Johnson, R.J.; Johnson, A.W.
le:ironer Association of Home Builders'Research

Foundation Inc.
Address: 15th 6 n St. NW, Washington, DC 20005
Retrofitting Homes for Energy Conservation - A

Business Guide
'

Conservation,Paper No: 23, Report No. P8-250061,
FEA/D-7!/403, 72 P.

Use 1975 .

Sponsor: Federal Energy administration, Office cif .

Energy Con ion and Environment, Office
of Buildings Progress

Abstract:The purpose of this Guide is to provide
information tc entrepreneurs with home
building industry, remodeling or related
experience about the nature of the potential
new besieges opportunity for retrofitting
e xisting single-famiry homes with sensible,
e nergy co aaaaa ing,items. The Guide is
prepared on the assumption that the.
satrap .her Proper and adequate
experience and.is.capable of memaging a
business. It sets forth facts about the
energy crisis, disc eeeee potential market
opportunity and, of the.new and different
aspects of the Cetrofit business, contains
information or marketing Retrofit Packages,
sets forth groups of energy conserving items

4D2

4.
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in several logical Packages Lot each of the
different climate iones, and eortains newly
developed Pactors,,Worksbeets, torailis and
Methods far calculating the amount of energy
cost savingssrelated to the retrofit items.
As a result of the pilot study, it was -

concluded that than is alarge potential
retrofit business cFpektunitY if the
government undertakes some substantial
promotion programs to cre4e tatic demand for
the 'ndditon Cf energy ,CCnserving items to
homes and if some significant financial
incentives tt howl owners becceepsailable-,

' for example, tax rebates. Afros Preface)
Availability: NTIS.

Jones, (ed.); Sepsy, C.P. (ed.)
Ohio State Univ., Dept. of EllchaniCal

Engineering, Envirensentml'CoctrOl Cron; 2
Address: Columbus, ON 43210
Load Profiles and Energy.Reguirements for Heating

and Cooling Buildings. A RepOrt to the .

'ASHRAE Task. Group on Energy.Requirements

ASHRAE Research Project No. 66-0S, Energy
Calculaticns 4,'317 p. .

1976
Sponsor: Asexican Sceiety of Heating,

'Refrigerating and Air-Conditioning Eagineers'
Inc.

Abstract: This study was conducted to field
verify algorithss and the calonation
methodology for datersining'heating'and
cooling load requirements of-buildings and
the energy consoled in beating, air t

.' conditioning, acd ventilating. Thi report
is organized ieto two' dunes bound together..
Reprints of 12 Freviously published papers
on phases of the study are reproduced in
Volume I. The second part of this: mino& i

presents. experimental act!
energy consumFtior profiles fox the JeSt 1972
to supplement the samFle profiles cont.:teed
in the Frevicusly Fubllshed pagers., he
computer load progree acd system nil:elation
program listings sad doCuseutation'are
contained in the second volume. This volume
includes the wall Construction and
conditioned space details of the building to
document the inFut listings. (B78)

Availability: American Society,of, Beating,
Refrigeratirg and Air-Cosditicang Engineers,
Inc., 345 E 47th,St., New 'lick, Sy 10017
618.00

Jolgensen, S.W.
Harvard Univ.
Address: Cambridoe, BA
Consumer Demand for Energy

Punished in "Proceedings of the Workshop on
Energy Desind," U.D. Nordhans,.ed.,
International Institute for AFTlied Systems
Analysis, Laxenturg, Austria,Aleport No.
CP76-1, COMP-75f5110, Fp. 765-802

' 1976
Abstract: tnergl policy which icor aaaaa the price

of energy (e.g., through erotic taxes) can
bring about energy conservation without
affecting capital services. Allocation.o/
U.S. personal consumption expenditures for
capital services, energy, ard'ron-durables' is
analyzed with the result that the price of
energy appears to affect conservation by
consumers. A met with the Imo* title was
presented by this authcfat the annual'
meeting of the American Statistical
Association, held in St. Louis, NO on August
29, 1974. (15 references) (OM

4 t.

Jorgenson, D.W.
Harvard. Univ., Harvard Institute of Economic

Research
Caltbridge, AA

Co sumer Demand for Energy
,

Discussion. gaper Number 386, prepared for
,v Presentation at the Annual Meetings, of the

American Statistical Association, St. Louis,
NO, August 29, 1974, 42 p.

11Ttract: Consumer demand for a rgy analyzed
,

using a complete model for t a ocatIon,of
U.S. personal consumption ex tures.
Research results are presented for a model of
consumer expenditure allocation among'capitia :.
services, energy, and non-Aurables. The
purposes of this. work are I) to determine the
effects of changes in total expenditure and
olianges.in preference on the distribution of
the consumer tudget Netween energy and .' .

non-energy commodities; and 2) to determine
patterns of substitution between energy and
non-energy commodities. Statistical tests of
the models restrictions on preferences are,
carried out, and apslicationp, of this
econoletree model of consumer demand or
energy Are described. It is concluded that
increases in the, price of energy can effect ,

substantial energy conservation by con umers.
Results also indicate that growth in i come

,,, has a slightly negative impact on energy
1 demandr.,j,The,.stebility of the, of '

the consnmec4,udgetspent on energy frole.
1947-1971.is due to the positive effect of a
declining price of energy relative to

C-Son-energy products Offsetting, the negative .

effect of income growth (15 references) (BYB)

Kaufman, A.; sathusa, F.; Irvine, G.; Nichon,
G:T.;,Isaacson, E. Putnam,

New York; State of Departient of Public Service
A Study of Electric Space Conditioning in New

York *State

Reportprepared for the Energy Conservation
Symposium at Altany State University, N.Y.,
33 p.

1971, December 29
Abstract; The stiff report on electric spAce

conditioning attempts to deal with three
basic considerations. 'These are resource
availability and impact, power system
benefits, and environmental degradation. In
doing so, we have attempted to develop a
conceptual framework for the analysis of

. comparative costs and benefits of electric
space conditioning versus alternative forms

of such conditioning. We have restricted the
study tc the ccrcerns of the Public Service
commission and.the State of New Yotk. As a .

-consequence,,sdcial impacts outside the State,.
(such as increased surface ining)' are not
considered. (Auth)

Kaufman, H.A.; Anderson,. W.; McElroy, J,;
Kennertyi K.; ibeller, L.J.

Paucett (Jack) Associates Inc.
Address: 5454 Wisconsin Ave., Chevy.Chase, MD

20015
Energy Consumption in Commercial Industries by

Census Division - 1974 '

Report No. PB-268851, PEA/8-77/167.
JACKPAU-77-,:143-3, 390 p.

Mar 1977
Sponsor: Pederal 'Energy Administration, Office of

. Energy Information and Analysis, Office of
Energy Systems Data.

Abstract: The Federal tnergy Administration
(PEA), through its mandate fros Congress, is
engaged in the design, development, and
collection of energy information necessary to
carry out PEA and-other government agencies'
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\statistical and forecasti g activities. .)
A turctionag End-Dse Cat Base for eight
seators of the economy Itgoteet developed: .

The eight sectors are: ing,
manufacturing, agriculture, corskruction,
residential, transportation, ocmsercial,.and
electric utilities. For jolt of the sectors,
data are:prowidur by fuels and functional, end
uses and geograntic areas for designated
years. The actual data in the Functional
End,-Dze Data :Mae copsist of, numbers
representing quartitleS consumed in
traditional pOysical units, Btu, Isnd dollars.
This report focuses on the commercial hector
only. Primary data are not collected...on-a
routine basis for !cat- segments of the
commercial/services sector of the economy as
they are for other aectcrt, such as the
residential and the'mancfacturing sectors.
Various agencies ..cf tbm Federal government
collect data lor'Aosfitals, schools, state,
and local gOsernments, as well as,retail and
wholesale establishments. B , data are
not collected on a regular basis for the
fipancial, inaurance,(And real estate
segments.; and only for Selected serviette of ,

"f he ecegercial sector. addition,, data are
not collected on energy coneuwetion.by
Wilding types for the ommercial, sector.
Therefore, tbisiepc is a compilation of
secondary data colt cticas cozened-by many
different public a d private organizatiods
for the's:scions segments of the commercial
sector. F011owing a coeson methodology, the
data are estimated for the various segments
of each of the commercial, sectors; and then
Census; civioicn and national totals ere .

de-elcped. (7 references) (from Forewotd
Availability: NITS

4

Kell, J. Martin, F.L.
Heating and Air-Conditioning of Buildings

Tte Architectural Press, London, ¶f2 p.
1971 ,

Attract: This bock provides engineering
information in SI units (SystesS
International dUhltes) cn the following
topics: .Heat ; The Building and the Heating
System;Choice cf Heatirg System; Boilers and
Combustion; oil Firing; Gas Firing;
Low-Pressure Hot -Water Seat Emitters; Pipe
Sizing for Hot -Water Beating; Hot-Water,

, Heating Auxiliaries; Heating ty
Heating by H4gh-Fressure Rot Water: Heating
by Electrici y; Bot-Vater Supply; Piping for

.Hot-Mater Supply. Systems Bunning Costs of
, Heating Systems; Ventilation; /

Air-conditiccing; Air Distribution; Fans.
Ducts And- Sound Control.; Air Filter:1i Heaters
and coolers; .Refrigaration for
Air-Conditioning; Tall Euildings; District
?eating; and Tbtel'Energy. (MFG)

Kelly. G.E.; Bean,
O.S. Dept. of Commerce, National Etreau of

Standards, Institute for Applied Technology,
Center for Building Technology

address: Washington, CC 20234
Cynamic, Performance c: a Meeidential Air-to-Air

Heat Pure/

Report No. NBS ESS-93, 18 p.
Mar 1977
sponsor: Federal Energy Administration'
Abstract: Information is presented cn the dynamic

performance cf a 5-ton air-to-sir beat.pump,
which vas-installed id a residence in the
vlshington, C.C. area. The effect of
partIoad'operation on the beat sump.'s
COOLING and HEATING; coefficients of
performance (COp) was determined. her the
pulp operated in the heating scde at'outdoor
'to:opera:tures below 40 degrees P (11.4 degrees

C), a considerable discrepancy was found tO
exist between the :inured performance. and
the performance data supplied by the.
manufacturers. This discrepancy is
apparentif due to the adverse effects of
frost builduand defrosting of the outdoor
coil. The seasonal performance-factor (SP?)
of the heat pulp was estimated and then

7-\\ traced back tc tae sower plant to obtain an
eBPPECTIVE SPP0 is.then compared eitb
the performance which might be expected from
fossil-fuel beating Qv:apse:it. (1.references)
(auth)

Availability: GPO $0.45, SD Cat. No. C13.29/2193

fellyi G.E.; Didicr, D.A.
0,S. Dept. of Commerce, national Bureau of

Standards, Institute fo'r Applied Technology,.
Canter for Building Technology

Address: Washington, DC 20234
'Energy Conservation Potential of modular

Gas -Fired Boiler Systems

.Report No. NBS-BSS-79, 54 p.. . .

Dec 1975
Abstract: The modular concept cf boiler operation

was examined it a laboratory test cf five
gas-fired, cast iron.,-hydronic boilers. Your
of the haler!, each having aninput rating
of 85,000 Btu per hour, were arranged so that
they- could either be operated like a single
boiler (i:e., 011 of the boilers either on or
Off) or as a modular installation in which
.the boilers arw sequentially fired to match
tbe number in operation with the heating
load. The fifth boiler ha an input rating
of 300,000 Btu per hour an was operated as a
single boiler installation. Efficiency vs.

.,., heating load curves 'Isere o tained for the
single boiler installation, the four smell
balers run like a single boiler, and the
modular installation operated with and
without water flowing through the idle. .

Nodules. These efficiency curves were then
used to theoretically predict the effect of
the modular concept and boiler owersizing on
tgrseasonal efficiency of gas-fired heating
plantv. It was found that under certain
conditions the use di a gas-fired modular
boiler installation if stead of a single largp
'boiler could result in considerable energy '

savings. (authi- Availability: GPO 11.15. SD catalkio.
C13.29:2/79

Kelnhofer, W.J.; Wood, L.A.
O.S. Dept. of cceeerce. National Bureau of

Standards, Center for Building Technology
Office of Energy Conservation; Catholic Univ.
of America, Dept. of Mechanical Engineering

Address: Washington, DC 20234
Energy Management Guide for.Light Industry and

Cceserce

NHS' Handbook 120, EPIC'Energy negement Series,
28 p$

Dec,1916
Sponsor: U.S. Dept. of Comm. elDomestic and

International Business: A ministration, Office
C of Energy Policy and P rams'

Abstract: This Energy Mena event Guide describes
some simple methods by which the manager of .a
small business can analyme,lis energy use,
determine the in which energy savings
can be made,. and estimate the magnitude of
the -possible coat :Wrings. The program
starts with an energy audit based on fuel and
utility bills. A more detailed audit,
designed to locate the major energy uses and,
therefore, the most-promisin g tercets for
energy conservation, is discussed in some
detail. The methods described require little
or no instrumentation; they priserily'ineolve
the summarising of dAta taken fros such



Incas as light bulb labels and the
epiates cn electrAc actbss. The
mportance of this audit is stressed as a
necessary prelude to a good energy,managesent
progr=am. A.check list ests,some seventy
:tees vhiih might be im;crtan cost saving
opportunities tc an individualhusiness.
Eight'of these onportunitiesiateOstEanded.in
the appendix intc-iniatura case studies
illustrating els.cle methods Lot estimating
savings. These Cost Saving OFpcntanities
.(010.8) range fres the simple Case of
reducing temperatures at right and cm
weekends leaving up to a third of the heating
fuel), to the more cosplex case of installing
a heat exchanger on a restaurant air
conditioner (cose.$800) in order to save
eoney in heating water .(saving. 11109 yearly).
It is pointed out that thine many energy
conservation actions will require no outside
pulp and little cr.no Capital investment,
others, particularly those involving a major
espeoditure, should be 7tiscusaadfdith am
expert in the field. A listing df sources of
assistance Is frcluded as a guide to
obtaining such consultirg advice. (18
references) (frcvaS aaaaa 7)

Availability: GFO 1C.70, Stock lc.
003-003-04667-5, Sopelptendent of Documents
Catalog No. C13.11; 120

Kidmen,-5.13.: Barrett, B.J.; Koenig_ D :R.
Los Alamos scientific Laboratory

.

Address: Los Alaeos, NM 87545
Energy Plow Patterns for 1915

Report No. LK-6770, 72 p.
Jun 1977
Sponsor: Energy A h and Development

Adsinistration; Federal Energy administration
Abstract: Highly visual and self- explanatory 1975

energy flow diagrams are presented for each
of the 50 states, the IC D.S. Federal
Standard legions, and the entire United
.States.' Each diagram illustrates the energy
produced and how it is consumed or lost. The

..diagraii-are meant to serve as a convenient
unieful reference (or starting point) for

consideration of energy-related problems.
'Out)))

Availability: NITS

lunatadt, R.'
1.1. Falctico Inc.
Yhi M/E Engineer!. Pole the Building Energy

Conservation; ,

EnildIng Systems Design, 71(2), p. '11:11t (Feb/Mar
1070)

Peh/Mar 1971
.

'Abstract: This article asserts that the
consulting engineer, in conjunction with' the
owner and architect, must design buildings
'that use energy efficioetly. It is suggested
that the engineer: 1) prepare comments for
the. architect cn.ptimary decisione that will
affect the building's energy Use: 2) alert .'
the, architect onlew technical deveJopments
relating to energy. use; %I) delineete. to the
architect the various systeecptions
available; and 4) prepare in economic
analysis for all-air 'Juices', air-water.
systems, beating source, ccclirg 'source, and
elvctric energy source. Various. energy
recovery egulpsent and systems. are described,
including the rotary heat'exchanger, heat
reaps, heat nape, ecoeosizer cycle,
"bootstrap" recovery systems, water cooled
luminaires, molar energy utilixetiqu,
offsestion "free cooling systems,. and light
Source selection. (NT!)

4464!

1.
..i.r

,

Ansuda, T:
i

U.S. .Dept. of Commerce,National Bureau of
Standards, Institute for Applied Technclo.,
Center'for Building, Technology .

Address: Nashington, DC 20231
11890, Comcgter Program for Heating and Cooling

Loads in Buildings!

Report No. PB-246184, NBSI 74-574,
Nov 1114
Sponsor: U.S. Dept. of housi d,Urbab

Development
.

. , .

Abstract: A comprehensive coaphtetlirogram Called
SWIM, the,,Naticnal Bureau of Standards; Load
'Determination program, hes been developed at
PBS to:reflect the time change of.th*,:eany
Wading paresetets Which are'Perthent to
accurate estimation of energy nsige fOr
heeting and cooling. Current 'status of
heating and octling load,techniquea is
reviewed.' Of general interest are unique
features of NOSLD'which are t available in

I:enlacing compete[ progress. Suasery of
various sUbroutinhs of nage s given along.
with the detailed procedures for them. These
subroutines constitute the recommended
subroutine algorithms of the ASERAf 'fast
OrOup. on Energy Requirements. Complete
Fortran' listing of of NESLOdand data
preparation foxes are given for those who
wish to Use the program. The NBSLD
computation is on the basis of the detailed
solution of simultaneous heat balance
equations at all the interior surfaces of a
coos or space. Transient heat, conduction
through exterior walls in the interior
structures is handled by using conduction
transfer functions. The' use of heat balance
equations, although time ccnsueing in
calculation, 'can avoid the vagueness and
encertainties inherent in the sore popularly
used weighting factor approach. In addition,
it is more accurate for a spetific building

' design. (7 references) (autb)
Availability: NTIS

lusuda, T.; Hill, J.E.: Liu, S.T.: Barnett,-J.P.:
Bean, J.W.

-U.S. Dept. of COmmercg, National BureauOf
Standards, Institute for Appilied Technology

Address: Washington, DC 20231
Pre-Design Analysis of Energy Conservation

Optfons for a Alti.Story remonstration
Office Building

Report No. NBS-BSS-78, de p.
107S
sponsor,: General Services Adminiatration
Abstract: The design phase of the General

Services Administration-Manchhater Building
included extensive analysis of the building
design and Operation to determine the,
potential for energy conservation. Described
in this report are highlights and a summary
of the calcdlations perfprmed durilv the
design phase. The analisis included a study
of the affect of the exterior shell,
ventilation rate, lighting and occupancj
levels, room temperature controla, and
nighttime flushing of the building using
Outdoor air on the predicted yearly energy
consumption of the building. (11 references)
(with)

Availability: GPO ,11.25, SD Cat. No. 013.29 /2:78

Lsampere, T. ,
DartmouthCcllege, Thayer School of Engineering
address: Hanover,' 11

'The Technological Alternatives for Metering and
or Load Management. Testlmony'of Thomas
aaspere Before the Public Service Commission

of Rev York. Case No. 26006

4I



447I
Deport SP-20674, 42 p.
11 Aug 975
Abstract: Time/demand rates effect load'
' .aanagement Olen customers areNnConraged to

change their patterns of electric
consumption. The ccst cfslcad'manageseet
watering equipment using time4sitches,
radios, or ripple ccutrcl will be

, substantially, higher than the 120 single
phase rattheur meters new used in the U.S..
'Options already available include: dual '

',register satthour Aisle meiecheeishich cost
',ebout 171 and r ire senual adjustments:
medic ceetrql ey ems, which are good, for
control of urban rater beating but not for
all equipment: and a European cee-way ripple
syetem,Shich uses'a poser grid to transmit
coded wit:Ito-frequency signals and sends to,be.
the rest .reliable and flexible system. Teats
are underway on ,two -way ripple,
over-the-phone metering, magnetic cartridge_
recorders, Led ether iyetems. :costs, up to'
'400 per unit, increase with the corplexity
and cbmprehensiveriess of the system.
European experience indicates that consumers
respond guicbly,to rat. changelissed on peak

. load demand management, and the high cost of
complex equipment fa guickl/ made up with
reduced energy censumpticeand lower,rates.
(DM ; I

Availability: TIC

Landsberg, H.H.
Resources for theFuture Inc.
Address:.-1755 Naesackusetts Ave. VW., Washington,

DC 20036'
Learning from the.Past: BFFIR 1960-1970 Energy

Projectiens

Caper presented for a Seminar on Energy Modeling
/)January 2f=-46, 1573, Vashingtcr, DC,
L pponsored by Bescurces for the Future, Inc.,

ph. 41E-436
liar 1973
SPcnsor: Besoutces for thr Future Inc.
Abstract: This'clbsing paper of the setinat by

Landsberg brings matters, in a mannhr of
speaking, back' tc earth with a hard look at
the perforiance for the 1960-1570 period of
one of tge aajor energy projection efforts
covering that decade. landsberg also
Speculates on mbothor the lc ger-term '

projections may prove mere cr less accuratethan those of the last decade. The
experience with the fcrecast d scribed, and
the tentative principles formulated on the
basis of that experience, should prcve useful
to current modeling effcrts. (Editor's*
Introduction) "

Availability: Resourees for the Future, Inc.,
1755 Nassachumetts.eve. 1111, Washington, DC
20036 (15.00 fcr entice proceedings).

Lenglois, R.N. e

Orcokhaven Naticnal Laboratcry, National Center
flit Analysis of Energy system'', Policy.
Analyst! Divialcm

Address: Opton,t1T .11973
Future Natural Gar Supply to the lertbeest

. ,

'Report Mo. est:01055e, TPT.
Apr 1976 .

Sponstor:. Energy Research and,Develepeeni ---..
Administration, Division of Biomedical and
Environmental Researci

Abstract: Cue to the shortage of natural gas,
especially on the interstate feast, the
Northeast, has suffered curtailment...of its
firm-contract supp/ias,le recest.years. The
curtailment pricrities'are reulated by theg
Federal Power Ccmeission mud the individual
state based cn end use ell al tell as the
amount of gas each pipeline company has
a:4118bl:: Naticewide gas grcdoctico reached

.z

r

)its pek ak of 22.6 trillion cubic feet in 1973
'and has been declining ever since. This ,

situation is further aggravated by the
two-tiered price structure. The disparity
between interstate and intrastate gas prices
gives the gas producing states a competitive
Age in securing newly discovered gas
reserves and results in the fOrther shortage
of natural gas available to other states.
Partially because of this'reason, 'the
continued price regulation has become a.very
cdptcoVersial issue. Based on estimates of
stotal Q.S. gas reservee (discOvered as well
AS Undiscovered) and applying a Nodtled
Ruppert method to a numbs of assumpt ons,

s, projections of natural ga production were
lade for 1985 and 2000. Et these, the
amount of gas supply avails le to the.
Northeast was-projected d on further
assumptions, e.g. if there i gas deposit on
the Atlantic Cuter Continent 1 Shelf, yhether
it will be developed iR time, how much of the
Alaskan gas is available to t is part of the
nation, etc. The. conclusion, that underq,

most scenarios the supply.o1 lural gas to
the Northeast will be severel constrained.
(57 references) (ninth. abstract modified)

'Availability: NIX!

Lee, J. , ,

Brookhaven National Lathatory, National_Ceuter
1 for Analysis of Energy Systems. Policy

Analysis Division
Address: Upton, NE 11973
Future Residential.and Commercial Energy Demand,

in the Northeast
- . .

,

Report No:'81,8450552, 141 p.
Bar
Sponsor: Energy Research and Development

. Administration, Division of Biomedical and
Environmental -Pestered .

Abstract: In 1972 the Wertheast.consueed 5.02
. quadrillion Btu's (quads) or 44% of its
energy use in the residential and.coamercial
sectors. Of this total, about two-thirds
(3.30 quads) was consumed in residential.
householdsiOnd the balance (1.72 quads) in
commercial buildings. By end use, space
heating is dominant in both sectors,
accounting for about 7111-Of the energy used
in the residential sector and 76% in the
coaaercial sector. In terms of fuel
distribution, bcth sectors are highly
dependent on oil, with more than half of
their energy supplied from petroleum
products. Based on existing demographic
projections and considering different levels
of change in technology, government policy,

.

Consumer behavior, and related factors, three
alternative energy consumption patterns were
constructed for 1985'and 2000.. The ease Case
projections, which assume a continuation of
the consumpticn.patterns which hale developed
since the ',energy Crisis" of 1973-74,

.

indicate a total residential energy use in
the region that remains roughly at the 1972
level until 1985. This consumption is
projected to in ease at an annually
compounded gr rate of 0.6% from 1985 to
2000. The c cial energy demand isdivi
projelied to grow at an annual rate of 2.7%
betwee 1972 and 1985 and.4.1% between )985 '

and 2600...th=tconservatiou scenarios
indicate here is a treitendous potential
foe energy conservation in the two_sectors..
(17 references) (moth, abltract modified)

Availability: MS

Leighton,
U.S.-Dept. of Rousing and Urban Development,

Modular Integrated utilitylyste Program
Address: Wambingtco, DC
The Nodular Integrated utility system A New

6
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1 4 avfaach to the Supply cf Utility Services .,
,

c
Paper /39147 presen=t d at 8th'Intetsociety Energy

COnvermiAn Engi eeilng Conference held at
Dniversiey of P nnsylvarisf Philadelphia,' PA,
Aug. 13-17, 197t, p.' 648-'652 cf Proceedings

1943 *1 .

7>f.hstract: This paper provides an overviedicif the
Modular Integrated Utility kysten (Etas)

fProgram. The Prclrim4 sponsored and directed
by the Department cf Horsing a,nd Urban
Development (HUD) is directed at effecting
videspreaed application cf the tEDS concept
via a limited number. cf,deschstratices. ,The
NIUS is a combined prooNesing plant that
generates electricity, Utilites residential
and, recycled energy fore heating, air.
conditicning and hot water; treats vatic; and
processes' solid and liquid wastes. The m/DS

, Program is being carried:out for HUD in Phase
I (pre-demonstration)_bynuserOus Government
agencies: the A/C throegh.the Cak Ridge
National Labordtory; the EnvisOnmental -.

Protection Agency; the:Ceparteeet of Commerce
through the National Eureau of Standards;-and
the National eronakics and Spce
Administration.. (Auth)

Levy, P.T.
Mateachusetts Institute of Technolcgq, Energy

Laboratory
Addresi: 77 Massachusetts Avenue, Cambridge, MA

02139
The Residential Demand for Electricity in New

'England
7

Retort No. P8-247172, MIT-EL-73-017, 124 p.
Nov 1973
Sponsor: National Science Foundation, RANN Program
Abstract: This report examines the residential

demand [q.t. electricity at a very detailed
level okggregation. An econometric model
is developed for the New England region using
a cross-section of sixty-seven electric
utilities and their service areas as the data
bafie. Both supply price and demand equations
are estimated, using the twc-stage least
squares technique, to account for the
simultaneous nature of the spates.
Conclusions are presented and pclicr
implications discussed. Suggestions for
future work in the field are also present .

(Auth)
.Availability: NTIS

Lin, V.; Hirst, E.; Cohn, S.
Oak Ridge National Laboratory
Address: Cak Fidge, TN 31820
Fuel Choices in the Household Sector.

Report No. CRWL/CCN-3* 46 p.
Oct 1976
Sponsor: Federal Energy Administration; Energy

h and Development Administratign
Abstraqt: This study analyzeerealdential fuel

chdices for five 'ilea end -uses: space
belting, water heating, cooking,-air
conditioning, and food 'reusing. Market
share models for electricity, gas, oil, and
Nother/nonev doe estimated mitg 1970"
cross-sec on data for 48 :ratio, sensitive
to changes n fuel prices, equipment prices,
income, des graphic, and clivatic variables.
Logit magl ace emlimated Aoittly,for each
end use by iscor orating a met of linear
restrictions der d ire the requirement
radt the sum of Mar et shares equals unity.
Estimated matoration elasticities with
respect to con feel prices are general/7
greater then unity. Crces-pcice elastftities,
are generally less than the own-price .

elasticities and usually lees than unity.
Saturation elasticities with respect to ,

equipment prices are geterally greater than ,.3

4'""

unity. A comparison of fuel .price and
equipment price elasticities suggests.that.
households are more reluctant (require a
higher intecnal ratefaf return) to invest in
energy-efficient hOuseheildequipment if the
investaent requires a-change in fuel than if
the iltvestmlpt requires no fuel switching.
Also, higher interest rates are required for
investments in energy-efficiency appliances
(ranges, freesersl than for investments in
basic household equipmeilt (space heating
:systems). (18 references) 6(Oth)

Availability: ITIS.

Little. (Arthur D,) Inc.
Address: Acorn Park. Cambridge, MA.,
Energy Conservation in New. Building Design: An?,

Impact Assessment of ASHRAE Standard 90-75 :

.Report No. P9- 252639, PEA /D- 76/078, Conservation
Paper Mo. 438, 271 p.

L'IL9:1:6 federal. Ener4y Administration, Office of
Conseryation and Environment, officeynA
Buildings Programs''.

Agstiact: The objective of this study was to
assess the energy, economic, and
institutional iepects thatmay result
the broad voluntary adoption of Americ
Society of Heating, Refsigeration, and Air
Conditioning Engineers ASHRAE) Standard
90-75 by individual bui ding regulatory
a thorities. This Eta dard is the first
m jor voluntary donsen standard dealing
with energy use in newbuilditigs, and is'.'
available for optional acceptance by state,,
and local governments. With strict use of
the Standard', annual energy consumption would '

4 be reduced in.all building types and
locations.. In applying ASHRAE 90-75,
physical changes are brought about in
exterior glass, exterior walls, insulation,
lighting, and heating, ventilating, and air
conditioning (HVA/C) system Capacities,
Considering the economic impact of the
Standard, ASHRAP 90-75 modified buildings:.
should cost no more to build than

V,conventional buildings and would have
substantially less annual energy costs. It
is estimated that it this Standard were
adoptedithroughout .the U:S., the annual .

energy consumed in new construction would-
drop 27K; annual energy consumption in the
Nation's buildings would also be reduced .
significantly. The eel:titillation of bajiding
materials and equipment markets concluded
that the adoption of I1SHRAE 90-75 would
create opportunities for suppliers of
commodity building materials at the expense
of decreasing those markets for general
building equipment and HVA/C systems.
Impacts ob key industry participants were
also investigated. The most important effect
of the Standard on the building habitability
would result fins reduced ventilation and
infiltration. (56 references) (8TE)

Availability: GEC

Little (Arthur D.) Inc.; Executive office of the
President, Council on Environmental Quality;
Federal Energy Administration; InterageKcy
Teel: Force on Energy Conservation !

Project Independence Bluepriet: Final Task Force
Report - Energy Conservation, volume 1,

. Residential and CommeEcial Energy Use
Patterns 1970-1990

306 p.' -

Nov 1974
Abstract: A foundation is laid for energy policy

is the residential and commercial sectors on
the basis of thisftechnical.analysis. .
Residential and commercial energy use
.patterns from 1970 to 1990 are constructed so

-1

1



tlhat nereusptI4ons may te.altered at al:/tise.
The Trisect #vela of consemptlon, t
projected growth of this constitution under
setieral energy price aaaaa pticrs, aid they
potential for clawing this gtcwth b' various
means are etplaiced. Energy demand for
residential and cossercial sector! is divided
intc'500 cella it four dimenetions--geographic
regivis, building types, sod uses, and
fuel - -for 1970. The unit demand for each
fuel, in each building type, for each end
use, in each region and the penetration of
that fuel in that market is est ated. _The
building invertory,to 1990 'by 't nd

- region. and the unit desand,aed pane rations',
° p to develop the estimated total demand under

various ansueptons are pro:ected: In an
Appendix; computer simulations cf the energy
usage ge pattern. are described, and details
the'processes used and data sources consulted,
to derive the input data are presented. (TIC)

Asailability: GFO $3.75,' Stock No. 0118-00038
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Lcckeretz, M.
vashington Univ.
Address: St. Louis
Growth of Residential Ccneuvption

Distribution Among Households
Conaumption Levels

cf Electricity:
at,Various

Land Economics, 51(2), pp. 150..157 (May 1975)
May 1975 6

Abstract: The purpose of this paper is, to
determine how consumers, who use different
amounts of electricity,.have aliened in the
growth of residintial electricity
consumption. The distribution of tes'i'lacistsial

electricity consumption has changed from 1968
s'Ao 1973.fcr bast load,ard peak load months.

Penults of this study indicate that the
greatest increase in eleCtricity consumption
was due:,:taconsumers at the highest levels.
It is cCncruded that a reduction.fn total
futute'growth will not necessarily adversely
affect the swell *onsumer. The problem is
not how much total conecmption increases, but
how such of any grOwth is power generation,

!, will go to the Stall Octsumer. 449
references) (SME)

Lokmanhekim, m.; Harvey. C.G.
Rittman Aseociates Inc.
Address: 9140 Red Branch Poad, Columbia, MD 21045
Residential Energy Consumption, Multifamily

Housing

Report No. 88-232637, R00-H11 -4, v.p.
Jar 1974
Sponsor: U.S. Dept. cf Housing and Urban

Development, Policy'Development sad ResearCh;
U.S. Environmental FrotectiOn Agency;
Rational Science Foundation, JtAMM Program

Abstract: Analyses were performed CD the
consumption of energy ',Mar sultifamily
residences tc define their energy consumption
patterns and to evaluate modifications
whereby energy consumption could be reduced.
The types:of ultifasilyxesidences included
in this study were tovh!cusemftlow-rite, and

aparteents. Major *schwa leers
placed on %ha skalyses cf energy consumption
for heating and cooling and on modifications
that toad reduce the energy ,requirements- for
heating and cooling. ft. evaluation of
modifications for reducing energy consumption
for lighting and applicance bad beer .

perfossed previously In the study of
single- family residences, and the results
would be directly applicable tc,sultifasity
residences. (19 references) (atith, from

Availability: VIES

.

Summery and C nclumions)

Lyons, J.'; Blood, J. '

Serghandising Seek q 4
Address: Ohe Astor Plaza (15151 New .0

York, MY 10036 '
Annual Major Appliance Statistical Report

First Annual Report, 58 p.
""40 No, 1ps
Abstract., This annual report peovides a'\' -

statistical and marketing analysis of the ,--

ajoi appliance industry,'inclUding
refrigeration, laundry appliances, cooking
appliances, air treatment equipment, .1.

dishwaebern, disposers, and compactors. '

Tables and graphs provide information on the
number of shipments, average retail prises,
percentage of sales by month, anS where
appliances are solde.g.,
biiildet-contractore, kitchen resodelers,
department stores, appliance stores, discount
stores, and catarog chains)'. The 1976 report ,

indicates gains in all areas except for
. (

freezers and electronic air cleanerp. In
1976, sales of refrigerators increased is
over"1975: A trend toward ler r capacity
refrigeliators is noted. After eo years of

,
asion, the home laundry ind try

xperienced gains in all its product
c tegories. Cocking appliance sales
increased in 1976 in ivory category,
inclug a 652 increase in microwave oven
sales. In the air treatment industry;
shipments of room air conditioners and
humidifiers increased, but shipments of ,

electronic air cleaners fell 11% over the
1975 level. Industry estimates indicate that
shipments of dishwashers, food waste
disposers, and trash compactors increased in

...1

1 76, due tc a comeback in housing sed to
placements. (BIB)

Ave ability: Merchandising Seek, One Astor Plaza
(1515 Broadway), Mew York. MY 10036 S10

Lyons, J.; Tyll, A.
Merchandising (Formerly Merchandising Sed
iddress: 1515 Broadway, les fork, MY 10036
Statistical and Marketing Report

1nnual report, Merchandising Seek, 107(8), pp.
18-90 (Feb. 24, 1975) for 1975 Report;
Merchandlsbg, 1(1), pp. 40-128 (March 1976)
for 1976 Report; Merchandising, 2(3), Fps,
35-103 (March 1977) for 1977 Report

Abstract: These annual reports present marketing
and trend analyses for the major appliance,
home and auto electronics, personal
communications,high fidelity, and electric
and non-electric housewares industries. The
1977 report is organized into these main
sections: Product Sales Growth, with
ten-year tables on major appliances, auto

housewares, and
manufacturer sales and retail values; Product
Saturation evels, including a saturation
index for key products and a ten-year) table
on saturation levels; Replacement and
Trade-Ins; Isports/Exports; Retail Sales
Survey; Marketing-Data; major Appliances;
Home and. Auto Electronica/Tape-Audib-HiEi;
Calculators; Digital Watches; Electric
Housewares; Kitchen Electrics; Personal Care;
Outdtm Products; Non - Electric Housewares and
'Mani are; Cookware; and Floor Care. (BIB)

Makhijani, A.B.; Lichtenberg, A.J.
California 'Univ., Electronics Research Laboratory
Address: Berkeley, CA
An aaaaaaaa nt of Residential. Energy Utilization

'in the o.t.m:

Memorandum No. ERI-M370, paper presented at the
Department of SECS; University of California,

4n8,'

ed



Berkeley.-54eisst-ow-le Ecology of Power
....Procinction. 51 '

6 Jan 1973
Sponsor:"NationalAcience FoundatIon
AM:tract: The see of energReir households i.

tabulated bl use and bytuel. Trends in
electrical energy consumption.by'use are
given for Abe peri0 19E0-1970. Compri:ion
of energy use for households egploying
various aFplialces.are lade. Projections of
the usemipf electrical appliances are made to
the year 2000. These projections are used to
,project the total residential'sse of
electricity tc tbyear 2000. Thertesults
are found to be a factor of 4 below the
straight line (exponential) predictions
usually found in the literature. Electricity
and total energy fuel savings, primarily
through the use cf better insulation and the,
partial employment of solar energy, arts
calculated. Aphproximatelj a thirty percent
reduction"ofelectricity and tolal .energy
consumptioni over the projecticS without
con aaaaa tionseasures can be achieved. ,

(Auth)

4

Martin. B.S.
East Tennessee Development
Address: 1810 Lake Ave., K
Rouging and Building Code

Development District.
Re No. ET-7-7C. se p.

nig rict
lie. TN 97916
y,,Esst Tennessee

The general scope of this study has
: ) to determine nbich cities have
ed codes and their degree .of success in

orcing lodes, (2)te reveal the
effectiveness of codesin acccgplisbing the
objectives desired, (3) to point out problee'...,)
areas and make recommendations concerning
administration ard enfoxcement, (4). to
determine if'cverly restrictive provisions
exist and make rgcommendations concerning
their continued use. and (5) tc advocate the
adoption and info': t of buildiggand
housing codes by each local unit of
government, (Ruth).

.f4

450 $

Mathesatica Inc.
Address: 2021 L St. OW, wasbington4 DC
Impactbof Energy Price IOCC448411 cc Low-Income

Families -

\
Report No. PB-262098, PIA/B..76/126, 246 p.
Dec" 1976 .

Sponsor: Federal Energy Administration, Office of
Energy Inforsation and Inalys s, Office of
fconomic Impact Analysis . -

Abstract: TIOFederal Energy Adai istration is
charged with conducting_econosic analyses to
determine the socioecoamic impacts of
variourenergy problems and policies. In
particular; PEA is expected tc analyse higher
energy prices and their effects on consumer
household energy espeuditnges and on .

distribution of income. In order tc develop
a data file to be used for. analysis, FES
sponsored a b contract which provided
for (1) the development cf .."'comprebensive
data file descriptive of D.S. households and ,

heir energy chafacteristics ard
r----4,axpenditares, (2) the economic analysis of

the impact of the 1973-74 Arat Oil Embargo on
the boumehold sector, ard (3) the
install:aloe. of the household energy data
file on the YEA computes system alceg with
supporting software to allow screening'and
extrapolation of the data file to analyze
various energy scenarios. The ial
component of thin study s the development of

il
a household energy cons mption model which
eiables.FIA to explain nd predict,the
distributional impact of energy price

,

-ft "..

e
increases on households according to income
.groups. The model serves as a valuable tool
in evaluating alternative energy policies and
in dbooSing a means to alleviate th burden
on tow-income fAmilies.4 (from F0t411 rd) ,

Availability: NTIS

Mayer, L.8.4 Robinson, A.
't

b"PrincetOnNUniv., Centefor Environmental Studies
AddressC'Engineering Quadrangle, Princeton,, NJ

08540
A Statistical Analysis of the Monthly Consumption.

Of 9a8 andAmmtricity in the-Bose

Center for Rnvironmental Studies Report No. 18,
170 p..

1975
f

Sponsor: National Science Foundafion, BAIN Prograt
Abstract: The acrsconsumptiOn'of allargy in

residential buildings was studied by using
monthly readings -of the gas and electricity
meters. The buildings surveyed in this study
bad gas space heating and electric air.
conditioning. Results show that the energy
crisis caused a 10% decrease in gas Consumed.
Although no nignificant decrease in 'winter
electric power consumptiob was obse#ved after,
the energy crisis using classical ethal, a
6%,dec se was deteoised by a nrobfist.!
analysis. People who were high'gas consumers
in the winter/vete not necessarily high
electricity consumers in the simmer.
Occupant beheivicr was found to be an
important factor in monthly gas consumption.
Evidence indicated that neither extremely
high nor extremely low users responded,
differently tc the energy crisis than
moderate users. Monthly energy connumFtiOn
was modeled using an additive model with both
standard least squares and "resistant
fitting" methods. (BIB)

Maroc. M.t.
O.S. Congress, Congressional Budget'Office, Human

Resources Division
Address: Washington, DC

60,...aomeownership: The Changing Relationship of
Costs and Incoses, and Possible Federal Roles

Budget Issue Paper, 57 F.
Jhe 1977
Abstract: Changes in homeownership affordability

(i.e., the American fasily's ability to buy
and naintain a hope, or income to housing
cost ratio) over the period, 1970 to 197S are
examined, and acme possible government
policies that would affect affordability are
discussed. First -tire homebuyere, who sake

o.up about half of all hoof:buyers in a _given
year, experienced large declines in
affordability during this time period.,
because their costs for median new houses
rose approximately two times as fast as their
incomes, and their costs for existing hoses
rose.one-and-one-halt times as feat am
Jocose. Repurch benefited from
increased values in the homes'they sold.
Noseowners who did not moire faced increases
only in housing operating costs and had '

incomes riming faster than housing costs.
Although /changes in affordability do not vary
substantially between income groupi, the real
difficulty for low income families is much
higher than for other groups. Downpaysents
for conventially-financed homes have bedome
more burdenecse.for first-time buyers during
this 5-year period. 7onr'major types of
Federal policies to improve homeownership
affordability are discussed: changes in
macro-economic policy.,actions to Holt
inc e in *ecific components of housing
costs, homeownership subsidies, and
development cit:rites:valve mortgage

a
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McCuire74.J. r.
0.2. 0.pft. of Commercei lational Euceau of

Standards , -

-*Address: fashingtcn, DC ,..

The Department -of Ccweeca Energy labeling and

. .

Energy Efficiency P/ropramt_ter Eousehold
Appliances

'Fait of 1%76 U.S. Agricult;411 Cuticok: Pagers
Presented at the Netictkal., AgricultuKal
Outlook Conference Speniscred ty the 0.S.
Departmeot of Agrfteltune, held in
vashiegtor, DC, Nov. 17-20, 197!, pp. 369 -377.

1575
Abstract: tegislatiol4mandating, pnograme to

rdduce,residential anerpy consemptien has
been passed in both licusen cf Congress -and
would preempt diverse state eed. local
programs. Begulations cf OWAherly Labeling,
Program cover energy data to advise consumers
of ptoduct efficiency, with scecificatipns
given for rating rocs sin conditioners,
refrigerator., freezers, and water heaters.
It is expected'ttat specificaticns for all
appliances will te available ty the end of
1976. The Commerce Energy Efficiency Program
would Involve only the sanufactrrers in a
voluntary goal cf 20% reduction of energy
Usage in appliancesiby 1980. (t CE)

$

451

Binnesota Energy Agency
Address: 740 American-Center Bui-ldig,:160 East

Kellogg Blvd., St, Paul, nN 551.01

The Chicago. Project,: Evaluation atd.Vesing of
' Three Types of Energy Audit Processes for

SehoorBaildlngs

...--- Report No. FB-25531141A/D-76/318,'2.80.p. .

Feb ^'1976
. k, rib- .

SponSor: Federal Energy AiiinistraifneOf ice of '-

Energy Conservation and Envirensent, /lie* :. .....

1., 1 Of buildings Programs .:, - . 1 '

Abstrett: This ,teport present's e findings of '4
project undertaketudby.the),Ra onal . .'

esOciation of CountiesgtqAe rmine
a roprilate techniques Ton ide tifying and.
al eviating excessihve and unne :scary energy ,

tine, n the public achpols 'Of eriCa. Three
methods for accomplishing th se goals have Y
been tried an&gie analyzed in'this report:
(14 a comsUter simulation del (VSECS)
dOettloped"by Educational Fa llties
Laboratories; (2) the Mini-A dit system
developed by the,e4poesata En- gy AgenCi; and
(3) extensive eneroly use audit (Maxi-Audit)
that can be performed by qualifi
.engineering firms. Each of the me pds ,.

studied has its peculiar advantages d

'disadvantages, but all have proven to 'of
value by assisting school districts.-in sa
rational decisions on energy matters. (from
Introduction) .

Availability:. PSIS

d.

Thomaee, Dolton, G.I.; Coury,
A.B.; Hendricks, V.A.: tennartsj,F.E.;
Powers, 11.8.: Sable, E.G.: varnis. E.L.

U.S. Dept. of Interict, Geological Survey
Addreis: Naticmal Center, Reston, VA 2;092
Geological istieates of Undiscovered Recoverable

011 and Gas Resource. in the United States

Geological Survey Circular 725, 824.
1975
Sponsor: Federal Energy Adminietration
Abstract: The primaty purpose of this study was

to estivate the.,asount cf cil andgas
availatle.for discovery and recovery under
conditicns 'representing a continuation of
historical trends of technology and
ecoposics: no.antempt has teen wade to
predict how such will be discovered, nor when
discoveries will be made. The untertainties
involved are emphasized ty reperting
undiscovered recoverable resource 'Intimates
in terse of,rangee of values. ... Thus, the
current appraisals indicate that the
estimated statistical mean of rediscovered
recoverable resources of crude, cil in the
United States, onshore and offshore, ascents
to 82 billion Carrels, tut this value lies
within a range of 50 to 127 billion barrels.
The corresponding figures for gas are: e
statistical mean of 464 trillicn cubic feet,
within a rtnge of 322'tc 655 trillion cubic
feet. 'In each case the wear value of the
undiscovered recoverktle quantity is on the
order of one-half the avount which has been
identified and produced to data The results
also suggest that nearly one-half of the
undiscovered reccveratle cil reeource and
more than ono-quarter of the undiscovered
recoverable, gas resource. may cccur in
offshore regions of the United States and in
the onshore frontier provinces of the State
of Alaska. I! is important to note that
those resources ate located is regionsof
difficult and costly operationsparticularly
in the hostile physical envirorment of the
Arctic--and require leng lead times for
exploration and developtent. (77 references)
(from Conclusion.)
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1
Mitalas. G:P.; Sterheneon,' D.G.
National Research Council, Division of Building

Research, Buildings Services Section,
Address: OttaNea, Canada
Room Thermal Response Facto s

ir
American Society cf Heatin , Refrigerating, and

Aie-Conditioning Engin ere Transactions, Vol.
73, Part 1, caper 2019, 10 p.

1967 ,

Abstract: The derivation al a set of heat balnece
. egenitions'Io describe the dynamic thermal

challactoristics of a room are described in .

this paper. These equatihns take into
account radiation and convection heat.'
transfer within the room and heit storage ty
the room envecre. The equations caW be used
to calculate surfaCe temperatures, room air
temperature, and heating and cooling of room
air and cat also be used to calculate the
room therial response factors. These factors
contain all the information needed for .

air - conditioning design calculations. Once
the thermal response factors are caloulated,
they can be combined with any set of
excitation data to give the roost's response.
for garticular condition?. These factors are
a convenient way of presenting data for f
air-conditioning design 5eliulations by
'digital.computer... (MPG)

.04

Mitchell, J.11-.; Jacobson, D.A.
WASCOUSAD Univ., Institute for Env onmeutal

Studies. Energy Sfstems and P icy Research
Group

Address: Madison, VI 53'06
Implications of gommircial Building Codes for

Energy Conservation

(Energy Systems and policy Research Ilcont Vo. 15,
Report 42.,,12 O.

-Dec 1974
Sponsor: National Science Poendation, RAU

Pcograsi Upper Great Lakes Regional Commission
Abstracts Various codes and guidelines for

commercial building' construction have been
w -proposed as a means of effecting energy 7

swings. In vieconsin, dipign ventilation
vanes for buildings have been reduced, and a-
cgde specifying the allowable envelope (wall.

4

4'
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and roof) hes/ blow has been proposed. On a.
nat2onwide, heals NBS 4s working with ASHRAM
to'establish a met' of: geidelinee for building
construction: In this report the cumulative`
energy savings in the cosinercial building
.sector to the year 2000 that wceld(result
'from .the isplementation Of the Wisconsin
codes are estimated. This estimate is based
on alagalistic appraisal of the !reeds in ,'

commifcial buining construction. 'In
addition, the'restricticoi on;Muilding size:
and shipe restlting from these codeserDe-...

"-.214socssed,cend the implicatione on the iota.},
'clergy use for the buildihg octsidered.
:sally, a siht.evalnktion of the

..-Conseguencen. cf. a cude specifying'a ,

cOndetance taped on ificor'area art.&
conerdered. (oath, imittcdriptite) ' If

-Availability: Cgeginications Office,,Instittite
for Environmental Studies; Onimerglity or
nisconsin, 810 'Walnut St., Madison. WI 53706

. ft 'f ,
5

Moor, V.I.: Mow, C.C.
Rand Corp.
Address: Smite Monica, CA 50406
Bethodol'ogy fcr Prcleeting the Electrical
Energy Demand of the Clieercial Sector in
California

Repert*No. 84.1
Mar1973
SOtnsor: ,Resources

Science Icunda
Abstract: This ()consent describea the detailed

kojection ethcdclogier which were developed'
for the ccanercfeil Sectcs, the mining portion
of the industrial sector, and other small
sectors of.the california.econcsy. The
largest eleCiricity consumer is the
coneerciar,sector, which also is shown to be
the fastest growing consumer at this time.
The other sectors described in this doOnment
that, are ouch smaller are treated separately
because of their_diverse nature and because
the data alloyed this tc hdone. These !.
sectors include.sining (a Fortibt of the if.

industrial sector), agriculture, railroads,
governmental uses of electricity, and use of
electricity by the utilities themselves,
called interAepartmental uses. In virtually
all cares the availability cf sufficient data
was'a problemte,--bespite theite restrictions,
we feel that the sethodologies developed
offer new inaights'into the !motets examined.
In the commercial, wining, and governmental
sectors, it was possible tc develop
methodologies based upon-the output Of the
setter, measured in terms cf dcllars'of value
added or dollaracontributed tc gross state
product, on'fie electrical-energy
Antenei4eness'of the rector, and upcn the
price of electricity and natural gan.----In
the other smaller sectors, such as

0

agriculture enid.railroads, the use cf -

electricity wls'found tc he either constant
*Orthe result of fairly sisple forces that
could be described by equally simple
relationshfpW Lack of.thene is described in
conjunctiongwith an exposition of the past
data, and eith.realmosable projections where
these appear, to kelindependent cf Other
'variables explicitly considered in the model.
.euth, duilmacy modified)

*1.4M0114:a

-.P` 40 F. 1

ency of California: National

'Morris, D.V.
land Corp.
Address: 1700 Main St., Santa Monica, CA 90406
Elimination of Measures fcc Cc aaaaa leg Energy

ReFort.No. P.5477,>40 p..: this pape0
presented at'the SIAM Institute
Mathematics And Society (91118) fii1 &arch

Application Conference cn II:at/At Alta, OT,
July 7...11, 1975-

1
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;
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To:ser:Aiational,Scieoce foundation
AbstraCt: Energy forecasting models are useful;:i0'

= %, making effective policy decisions that.rill'
encourage changes in consumer behavior
-throlieb advisory, incentive; or 'regulatory
channels: A study of. primary energy sources
and end use consumption was applied to
residential beisetolds and personal
transportation,'in which individual consumers
are`the salon niece. -Space'and water
heating, which account for 82% of residential,
energy consumption, should, be the principal"
'target for household conservation. With °

_major ufuel types concentrated, fuel-type
coeservatiou efforts must he regional.

Income and energy price,changes in the ,use
....tartd.design of appliances as eguipmenPla.

'replaced and new houses built. Short range
conservation, effects.will 'occur ae
respond to'higher energy prices by dsing.less
energy. kith !devil:mate automobile using
25* of petroleum consumed' in tha.O.S.',!,modeis
were used, to estimate effects of design , ;

, changes on costs, emissions, and fuel
A' consumption. Weight is'the'lmajon factor, and

t ' the consumer can choose to'give it up in
trtitrX space. engine size, contort, etc.'
Cqnservation efforts can incited& incentives
fdf public transport and'earpools, additional

. gee taxes) and legialatipm.to,net fuel
economy standards. Model resulti indicated 0
,15 cent tax increase-could reduce'gae
consumption-up to 20% is a result of fewer

17
'cars, fewer miles driven, improved efficiency
of engines, and people living closer to work
and shopping. Modeling techniques and
parameters are' illustrated in 22 figures.
10C1r).

,
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Moyers, J.C.
Oak Widge National Laborat

Environmental _Program
Address: P.O. Box 1, Oak B dge.'111-' 37830
The.Rooi 'Air Conditioner a an Energy Consumer''

Report No. oRNI-MS ?-EP.59, 3 '1).;.
Oct 1973
Sponsor:. National Science foundation, RAIN Program'
Abstract: As a part of the FINI..-NSF Environmental

'Program's effort toward onservation of
energy, large difference .in the efficiency
with which room tioners consume
electricity tc prOvide,O ()ling are pointed
out Rod examined. Effi iencies range fro',
4.9 to 12.2 Btu/watt-h . An improvement in
average efficiency fro 6 to 10 Btu/watt-hr
is estimated to tassel in a total saving of
212 billion-klAr'du ng the 1973-80 period
and a -reduction iu op nected load to the
electrical utilities, 1980 of almost.58,0001
MV. A method !Or 'Fred ctingthe change in e

efficiency due to a cha e. in design ig
developed and Used to es the additional
cost entailed in providing higher efficiency.
A simple etho:rFireaUating the monetary
worth of the p Cre saving at higher, '

efficiency, from the indiiidualts standpoint,
s presented. (Adth) .

lability: N7/5

y,.ORNL-NSE:o..

.

Mullet, J.O.. .

Federal Energy Adsinisation,,Office of Energy
Conservation and Environment, Office of
Analysis, Evaluation and Systems Studies

Address: Washington, .DC: 20461
The Potential for.tnergy Savings Through

Reductions in Hot eater Consumption

Report.,,o. P8.247370, paper presented to the
Conference on Water,Conservation and Sewage
Plow Reduction with:WatetSaving Devices, 49
P

Apr 1915

,
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Abstract: America's of heated water use
are investigated. he teport estimates the
energy savings obtained from various methods
of using pot rater; it evaluates the
economic, social, and instituticnal problem's
involved in using hct eater, and-makes
recommendations for legislation concerning
hot water ccnsureton. This study sets forth
some of the 'mane possible techniques for
iconeervine hot water. ,loplemectaticn in some
cases requires changes in building codes
and/or new legislation. The report also
estivate, energy savings that would result
from the wore prcrising energy, conaaaaa tion
measures proposed.epThe topics dfscussed in
this cepoct include the following:- use
patterns of heated ; water heaters,
their efficiency, haw heat loss can be
reduced, reduction of tank rise, and complete
electricity/dam shut cff for periods when the
home
can reduced by insulation, reduced pipe

noccupied: how piping heat losses,,e

e, lower heater thereostae setting, and by
comb g hydconic space heating systems with
dome/Ale hot water systems; hew hot water use
for shovers can be eeduced; and how appliance
efficiency can be improved. (39 references)
(GRA)

Availability: OTIS

J.J.
Rand Cocp.
'Addrese: Santa Mcnica, CA 90406
Residential water Heating: Fuel Conservation,

Fconcmics, and Public Policy

Report No. R-1498-N5E, 78 p.
May 1974
sponsor: National Science Foundaticr, CANN Program
Abstract: In the United States, residential water

heaters cc:reuse substantial alcunts of
electricity, natural gase fuel cil, 'end
liquefied petroleum gas (LTG), also called
bottled gas. The purpose of this study is tc
examine pcssible blteroatives that Pay reduce
the amount of 'fossil fuel based energy needed
to furnish residential trot' water. Two
categories of alternatives Thee considered:
those that reducer thermal lees** frc the
water beating symtem,and'thcse that reduce'
the nos - renewable energy requitements of the
system. The economic cost or benefit of each
measure to the Consumer is examined as a
function of the price of fuel, allowing
comparison of different fuel conservation
approaches in torus of their life cycle
costs. Finally, the potential of government
policy az a too] for irplesentation of
economically beneficial fuel cocservation
alternatives is discussed. (24 references)
(auto,, from suerary)

PANE R h rcundation Inc.
Address: Rcckville. eD 2C850
Housing statistici and Housing Characteristics

Related to Energy Conmervatioa in Tract and
Non -Irecc Noses Euilt in the 1950-1964 Time
Period

Report Nc. tP-20(34, E2 T.
sec e974
sponsor: Fedetal Enengy"AdeJnistration
Abstract: The analysis of omistirg national

Mousing statistics for teeming voieme, year,
tripe, and characteristics ty region (where
available) was undertaken in order to
select representative climate; subdivision
characteristics, and location et specific
subdivision. Isfccmaticn,gathered also
sought to deter sine selected bcssiug

\ characteristics of the typical "tract" hoses
or subdivision !silt daring the 1950-1964
period. The in creatict gathered mill also
be used in'ival sting applicability of

reeeofit programs to the national market.
T a report is divided into two
sections. The first, entitled HOD
STATISTICS, deals with the number o housing
units in existence from 1940 on. It OS
the chronological gtowth of housing
production after the depression of the
tbirities, daring World War II and through
the housing boom of the 1950's and 1960's. '

Percentagmejed absolute gains in housing
units are reported by geographic area. ...
The second main section of the report.
entitled HOUSING CHARACTERISTICS, dells with
the "typical" features found in single-family
houses. Information is presented on floor
area, number of stories, foundation type,
selling price, garages, exterior walls,
insulation, appliances, and heating and air
conditioning equipment and fuel. Changes in
"typical" features over a 1940 to 1970 time
period are repotted in tabular form. Source
material for HOdSINO CHARACTERISTICS allows
us to distinguish between characteristics of
"all l-iingle-faeily homes" and "tract
single-family homes." (fro Introduction)

Availability: TIC

National° Academy cf Engineering - National
Research Council, Integrated Utility systems
Hoard

Address: Washington, DC'
Evaluating Integrated Utility. Systems

MP-21007, HUD-PD8-77(2), 130 p.
1975
sponsor: 'U.S. Dept. of Housing and Urban

Development
Abstract: An integrated utility system would use

wastes (rejected heat, liquid sewage, solid
wastes, etc.) from the utility processes as
inputs to other utility services. A
Department of Housing and Urban Development
(10D) -proem" reviews the technical and
economic feasibility of alternative systems,
identifying constraints and incentives, and
formulating &atonal:cation strategies.
Integrated systems must neet competitive
costs and environmental standards while
providing service Comparable to conventional
utilities. HUD has focused primarily on, the
Nodular Integrated Utility System (WXUS) with
residential/commercial applications for
individual on-site projects of 300 tc 1000
dwellings. ._12ther,Applications would include
urban renewal; medical, university, and
tlitary ccsplexes; National packs; remote

.

recreecion areas; and a disaster utility
system. Desired benefits include lowering
energy consumption and conserving natural
resources, minimizing environmental impacts,
saving costs, and improving options for more
flexible community developepnt (with
particular emphasis on the needs of the
poor). system designs, if poorly conceived,
could result in health and environmental
hatacds and high operating costs. Present
NIOS's rely solely on oil or gms. (59
references) (OCR)

Availability: TIC

National Academy ct Sciences, National Research
' Council, A bly of engineering, Energy

Engineering Beard, Committee on Advanced
Energy Storage Symtmems

Address: Washington, DC
Criteria for.Energl Storage N 8 D

ISBN 0-309-02530-3, 110 p.
1976
Abstract': To investigate the potential of

advanced energy storage systems, this report
analyzes the criteria (e.g., storage
capacity; charge/discharge pates; replacement
lifetime; weight, volese, or other physical
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limits; critical safety F
e nvironmental standards: add acceptable
capital and operating costs) that these
`energy storage systems would have to meet in
order to be feasible fcr cossetoial use. The
opportunities and requirements for storage
systems are examined in/ theme current and
potential applications 44444 : electric

residertial/cormeccial
ap plications, industrial applications,
transportation applications, molar- electric
*yeti:18,8nd fusiot reactots. The 0.5.
market for electric vehicles, using stored,
externally-generated energy, will depend upon
the intended use of the vehicle. Anurban
shopper - commuter car with a range of 50 miles
might be technologically possible within a
decade. A competitive, electric foully
vehicle with rocs for font' to six passengers,
having a 200-mile range and 55 mph speed,
will need 25 yeace cc mcceof 11 6 D. A'
hybrid.lehicle, combining storage with a
conventional gaicline ecgine, sight be
comsercitlixed earlier. (11 references) (BYE)

Availability: Printing and Eublishirg Office,
N ational Academy of Sciences, :101
Conatitutiod Ave. NN, Washington, DC 20418

National Academy of Sciences, National Fesearch
Council, Committee cd/Measuresent of Energy
Consumption

,

Address: Washington, IC . '

Energy Consumption Measurement: Cate Needs for
Public Policy

116 p.
1977 2

Abstract: Energy consumption date needs are
identified, types of data that should be
collected are specified, and methods of

.collecting 'end orgenisitg data for
foreulatilg end assessing public policy are
reccesiended. Measurement of energy
consumption is covered in Chapter One.
Chapters Two, three. and Pour cn the
Household, industrial, and comuercial/service
mentors, respectively, disciss data needed to
monitor and to model energy consumption.
Data needed for assessing govermeent policies
in all setters are treated in Chapter Vire,
which focuses on data collection methods.
(109 references) (BIB)

Vational,Association of Hose Builders'of the
. United States, Bullders,Services Division
Address: 15th and M Streets NW, Washington. DC

20005
The Builders Guide to Energy Cooservatien

National Housing Center Library No. 130.03, 63 p.
1974

Abstract: The purpose of this manual is to
provide information tojcse builders on the
relative effectiveness cf alternate energy
conservation methods. The impact of the
energy shortages and price increases on the
marketing of new homes ii dieccsmed. In
considering the deSign of the house, the
builder should examine the building site,
orientation,' glazing, iceulaticn, shading
devices, effects cf building sass on energy
consumption, lighting, end beating/air '

conditioning systems. Raterial selection,
which has a significant effect on the amount
of energy col:Bused, is discussed for doors,
windows, esylatice, appliances, and.
heating /air conditioning equipment. Good
construction techniques (e.g.; in installing
insulatio6, reducing air infiltration, end
weeTherstripping) are Rescrited i order to

bat the design methods used to
conserve energy are effective. Solar energy
and land ass plarsieg ate considered as
long-range solutions to the energy rroblem.

Appendixes include the /allowing: Methods of
Energy Conservation for the Rome Owner; Heat
Loss and Heating Cast Calculations; and Heat
Loss and Gain Calculations. (28 references)
(BIB)

Availability: National Association of Home
Builders, 15th and N Streets, 1111, Washington,
DC 20005 53.50

National Coal Association, :Economics and
Statistics Division

Address: 1130 Seventeenth St.. 11.11., Washington,
D.C. 20036

Bitusinous Coal Data

Annual.report, Twenty-Third (1972) Edition, 137
p.; Twenty-fourth (1973) flatten, 145*p.

Abstract: These reports provide basic data about
the U.S. bituminous Coal industry and related
industrial and energy segments of the
economy. Tables and graphs are presented
under the following main headinget Salient
Statistics; Production; Nanpower 6 Safety;
Machines 6 Efficiency: Cleaning, Crushing
Drying; Value A Pr4ces: Coal Markets 6
Stocks; Coke 6 Steel; Peserves; and Energy
Production 6 fuel Use. (MPG)

Availability: Notional Coal Association

National Consumer Research Institute
Address: WaShington, DC
proceedings of the Energy R h and

Development Adiinistraiion Conference on:
Cog ion and Integrated Energy/Utility
Systems

Report No. CONF-770632, conference held on June
3, 1977, Washington, DC, v.p.

1977

Spent:Or: Argonne National Laboratory: Energy
Research and Development Administration,
Division of Buildings and Comeunity systems

Abstract: Many descriptions and terms have
evolved over the pest few years to describe
various applications of the basic idea of
combined heat/power systems. The two most
cossonly applied terms used today are K

"Cogeneration" and "Integrated Energy/Utility
Systems." Cog ion has been primarily
associated with industrial processes, while
integrated energy systems have beeb primarily
associated with residential and commercial
applications or with district heating of
large metropolitan areas. The conference was
conceived to bring the tiro ideas together as
such as technically and economically
possible. An attempt was wide to broaden the
scope and integrate the two concepts.
establishing a very eorkable basis for the
utilization cf both in the performance of

_providing utility services to industrial
applications and population centers. The
resurgence of cogeneration evolves through'
the efforts to maximize the use of resources
in the United States today. This forum,
brought together for the first time some of
the most prominent individuals associated
with the concepts of cogeneration, community
energy systems, and integrated utility"
systems. (fro* Soseary and Conclusiofis)

Availability: NTIS

National Environiental Systems Contractors
Association

Addis's's: 1501 Wilson Blvd., Arlington. VA 22209
LOad Calculation for Residential Winter and

Summer Air Conditioning °.

Manual J, Third Edition, Third printing, 44 p.

1A1Ttract: This 1 detains practical
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procedures tot calculating heat loss and heat
gain in residential strrotures. Heat loss
ant heat gain must be calculated for each
root before equipment can to selected and the
duct system designed. accurate design data
and logical, step-by-step calculaticn
procedures are included. The sections of the
manual deal with theIlfollowing topics:
measuring for heat trail:triaging; factors
which affect heat loss; heat less of a
structure.: duct beat Ions; heat loss
calculation procedure; Vectors which'effect
heat gain; heat gain cf the structure; duct
heat gain; heat gain calculaticn procedure;
end maps and tables. Twc appendixes consider
how to calculate heat transfer multipliers
and lice to detetsine shaded and unshaded
glass areas foe heat gain calcclaticn. (MPG)

Availability: National Eneirdnmental Systems
Contractors Association $6.06

Naval Weapons Center
Address: china Lake, CA 93555
A Program to Evaluate and Demonstrate

Conservation cf Fossil fuel Energy for
Single - Family Dwellings

Seport NO. 113-245C64, REA/0-75/529, 75 p.
June 1975
Sponsor: Federal Energy Administration, Office of

Energy Conservation and Environment, office
of Analysis, Evaluation, and Systems Studies

Atitract: A program is outlined, which will-
demonstrate reduction it U.S. fossil-fuel
energy usage, particularly residential,
shopping, and commuting. Galls include:
combining more efficient energy use with
low-energy structures tc'demonetrate that
fuel consumption in single-family dwellings
can be cut at least in half; reducing fuel
consumption fcrther; where solar flux is -

adequate, replacing use cf fossil fuels in
the single- favily home with high temperature
solar energy; and demonstrating a
0o4ar-powered, thermal-storage nen for short
trips. Areas included in this report as as
follows: total energy system for
single-family dwelling; retrofit house;
low-energy structure (LES) using dynamic
insulation; low energy houses (LEH) ;,
farther-term solution (storage-solar);
control houses: cluster cf houses;
shopper.-onmmuter vehicles; impact
analysis-socio/economic; appliance
energy/cost/rate structure; and life ,cycle
energy analysis ACIA). Each cf these areas.
As considered in terms cf background, goals,
approach, critical areas, and details. The
key to the program is a "total energy
system," in which all energy needs are
provided at the dwelling. (GRA)'

Availability: NITS

Naval Weapons Ctnter
Address: Chin/1'1/1km, CA 93555
A Program to Evaluate and Demonstrate

Conservation cf Fossil Euel'Inergy-for
Single- Family Dwellings

Report' Mc. 8B-245664, FEL/0-75/529, 72 p.
Jun 1975
Sponsor: Federal Energy Administration, Office of

Energy Conservation and Invircrsent
Abstract: This report outlites a program which ..

will demonstrate reduction in United States
fossil-fuel energy usage, particularly
residential, shopping std commuting. Goals
include combinisg more efficient energy use
with Ice- energy atrnctarea to demonstrate
that'fuel consumption it single-family
dwellings can be out at least in half,
rednoing fuel consimptinn further, and where4
solar fins is adequate, replaCing use of 2,

fossil fuels in the belts with

high temperature solar energy and
demonitrating a-solar-powerod,
thermal-storage car for short trips. Areas
included in this report are an follows:
total energy system for single - family
dwelling; retrofit,house; loweenergy
structure (LES) Using Dynamic Insulation; low
energy houses (LEH); farther-term solstice
(storage-solar); control houses; cluste of

- houses; shopper-commuter vehicles; impact
analysis - .sorb /economic appliance
energy/cost/rate structure; life cycle energy
analysis (LCEA). Each of theso.areas is
considered in terms of background, goals,
approach, critical areas, and details. The
key to the program is a "total energy
systems," in which all energy needs are
provided at the dwelling. (GRA)

Availability: NTIS .

Nelson, J.P. . 1

Pennsylvania State Dniv.
Address: University. Park, PA
The Demand for Space Heating Energy

The Review.of Economics and Statistics, LVII(4),
pp. 508-512 (Nov. 1975) _

Nov_ 1975
Abstract: The demand !Or spice heating energy is

analysed using cross-sectional data by state
for 1971. It is found-that price is a
.significant determinant cf demand with an
elasticity of approximately -0.3. this stddy
gives attention to: 1) discrimination among
"alternative functional forms since average
price data rather than margielal prices are
used; and 2) identification of -relationships
that depict the trade-off that exis3s between
energy inputs and housing construct i n and
insulation materials. Price increase for
space heating fuels would have a rati ning
effect on energy use, especially for the
long-ters: It is emphasised that, for an
equivalent degree of winter coldness, energy
consumption: rates will be higher in the south
due to less costly constrnction standards.
Both. southern and northern parts of the
country can conserve energy by increasing
insulation. The relationships derived in
this study may also be applied to non-market

. rationing (e.g., lowering thermostat
settings). (20 references) (BIB)

1

Nelson, L.A.; Tobias, J.B.
Honeywell Inc.
Address: Minneapolis, MN
Energy Savings in Resideritial Buildings

ASHBAE Journal, 16(2), 38,-45 (Feb. 1974)
Feb 1974
Abstract: This is-a report of energr,savings

available in homes. It is hazed' on two
analog compnter stndies which examine
different rietbods of reducing operation costs
of residential heating and cooling systems
through the use of air economizers and attic
ventilation. NO air.econbsizer is designed
to introduce pir from the outside, when
outdoor tespetature,and rerativehusidity- are
within prescribed /isiti, and circulate it
indoors when the thermostat calls for
cooling. This cuts down on compressor
operating time. Some of the parameters
included in,the models are building
specifications, finch as insulation, window
glazing and area, and type and capacity of
air conditioning and heating systoles; air
infiltration due to wind velocity and outdoor
temperature; relative humidity due to
infiltration of outside oistnre and that
generated by indoor occupancy; and weather
conditions for 8 cities representing a vide
range of geographical and climatic
conditions. (CCM)
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Nev.. SLR. How Households Use Energy , .
Tennessee Valley Authority
Address: Chattanooga, TN Part Of 1976 U.S. Agricultural Outlook: Papers
The Utility Loblivat Load Profiles cf Presented at the National Agricultural

All-Electric Buildings Outlook Conference Sponsored by the U.S.
inDepartment of Agriculture, +el.]

PaFer presented at National Electric Heating G . Washington, DC, Nov. 17-20, 1975, pp. 354-368
Comfort . Systmerliposition, Session on Wad 1975

.

Study and Economics of Electric Space Abstract: Energyipolicy aimed at lowering .1
Heating,. Atlantic city, NJ, 19F. 'consumption should take into account that all

.: Max 1972 households are mot alike in their energy
Atstract: The purpose of this paper is to present habits, and eaeures to restrict

hourly load Frofile data on the day of the overconsumFtion of the rich can lead to
summer Feak and on the day of the winter peak hardship for the .pCor. Two national sample
for 10 commercial huildirge located in the surveysone of households and the other of
city of chattancoga; present background electric acd natural gas utilities--werefused
information on these buildings;_and draw, to match the amount and cost of energy
conclusions frog the data relative to the consumed with the characteristics of the
characteristics cf the individual building, households. Trends indicate a shift, to
masons for differences among the buildings, single fMily dwellings with fewer persons
and the'effect of such buildings upon .the pet household and an increase in'energy
system. (Ruth) . consumption with higher income. Since 1973

there has. been an increase.in oil use and' a
decrease ie gas use for heating, and a
substantial decrease in'central air

, conditioning. Ihe largest gap in
Neiman, D.K.; Day,

/
C. . income- related consumption is in the use of

Washington Center fct MetrocclitapStudies the antosobile. Becossendations include A
The American Energy Consumer program of loans and subsidieh for low- and

. . . middle- income housing, elimination of
-,. Ballinger Publiebin4.Cc., Cambridge, MA, 104 P. exclusionary zoning, .flatrrate structure with

1976
,

, peak -load pricing for electricity, and .

Svimsor: Ford FondatiOn, Energy Eclicy Project , coordinated energy policies designed to raise
Atstract: To determine hoi households use the 34 , housing standards andAncreise. efficiency of .-

per cent'of national energy (23 quadrillion construction, appliances, and automobiles.
'Btu's in 1472-73) that Ages fci. personal Taxes based on car weights are urged.) In
energy heeds, the autbori-conducted a results of a 1971 qUestionaire, lost
national samrle survey c(11,50C households households at all incomes preferred
and aseparate roomy of the utility increasing energy supplies and using leas
companies that served then.. ... For the energy to higher prices and lower population,
study the researchers surfeyed households in (DCA) .

four incoeotoroups: the flier, with an average.
inccre cf oily $2,500 per household (70 per ,

cent of whom had incoree belcw 13,000); the
lower-middle, with inccees belcv 512,000; the ,

upper - Biddle, falling its the 112,000-516,000 , Nicholas, F.
Afnue-; and the well-orf,ewho had average Fred..-Nicholas Inc.., Consulting Engineers
inccees'Of I A,50G. 1.Hoethose insilies used. Adnress;.',50',Soutb.Atherton St., State College,

nAtaral (lee :tilify.Ceipanies seriingAfie1

enerO and a et _it coat .Vas determined.' !foe
the actual ; cord of,the 12; eleotriO,Aed ' . Electiopllf"Heeted..BuildingnCoSnered With

..., "Eri nig ?gel Heated Euilctinge, in/EmFiricat.
households that,FArtlEiFeted in the survey. :A, Stedy:of:Energy Usage '._'...:: ..,.;. :

f. One, of. Ah0 i/Vdprn lijoi.fineingn is ,)'

thdt the mote' dpey fasillee.thalie0he,.more .' ' i.'72,4.".:', '. ey.,

energy theyniseegardlths.ot.'eny,other ,-.:,
condition. '... The seccridMajOr Shining of,. ,, ;mhstroic:,,The cceraretkve total raw or source

. ,, ... -', . : : .,,A .!

( the study ii thit almost all.:bouseholds'.have. ' ...<4e4i igt.requirevetsi3Of eperteeit houses and
their .choiceis limited fcr the, in the moot. ,,c. . '......0;-fficsbnildings 'heated-end.cooled either
energy-reldted features cf their licees--..the-,- . .1Pi.th:01pOtriclity:65..fosAil-fuels were'
design, the furnace, and.the.water heater.. -1114:*Celligd,iii,:tbis empirical study. Records
..... The number cf apFliancen:in a.hose:is ' 1..c.i,theeleCtricity,. 'gas, oil, and/or
chiefly important as an indicator .of total.. , ,i, t, . t:steAm conSiiipti;Ons of 73 residential
energy oddsusEtion. .... The other iportAre

.

1 ..4....,iend,,56,:conserokalbuildingein New York,
area of personal energy use ie. ,,,, .:..,,Missebustts', aed.COncecticut'were analyzed.
transportation. ... (Ope conclusion) is . The results-indicated that electric heating ..

that householdd ty themselves may be ableto results in A reduction in source energy
.play only a sodeet role 'in energy
conservation. .' ... The data collected (are
used) to examine energy use is terse of
housing and,construction, transportation.
life - styles and income, utility prices, and
energy use by race. A separate chliFter, Northern. States Power co.
written by Billies J. eruvant, takes up the Address; MinneaFolie, se
issue of "People, Energy, and Fcllution,".and Study of An.A11-!Electric Office Building
a 'closer look at the lives cf 1 of the' .

. ,families in the survey it provided ty Tom. - 14'p.
Kelly in The Way Some FeoFle live." ... 30 Nov 197C
The final chapter is devcted to Abstract: This electric utility conducted a.
recommendations for puhlic FOlicies that

' four-year study'of electricity,consumption in
Yould be ore'energy-wise, in.rational as their new office building. Uning.10 setsof
well as individual terms:SO5 references) meters, they have accusulqted mmeroue data
(from publisher's smeary) which have teen tabulated as kvh consumed and

Availability: S5.95 paperback/S15.CO hardcover kw demand for.eachof 16 ktndg of service
(e.g., hot water, elevators, etc.) and, each
of 49 months of service between Novesblir 1965

721 and November 1969.. (OLC) .
.

requirements. (MFG)

, NA.; Day, D.
Project On Mace And Social &clic,
'Address: Ilashington, CC

.rP".14



O'Hara, A.C.(Chairmar)
New York State, .1)ffice of General Services
Becort cf Ad Roc Committee cn 'Energy Efficiency

in Large Buildinge

210 p.
7 Mar 19731
Sponsor: Ne.w York State Interdeparteental

and Energy Committee
Atstract: Unwarranted amounts of energy are

wasted each year 1* providing major public
and privately owned buildings and the desired
enviornment within them. Improved design,
construction, and maintenance and operation
can save significant ascents- of energy
withouttspairment of these prccesses,
throughout the life cycle of these buildings,
arbitrarily established as 50 years. To
successfully attain the above energy
conservation, increased cooperation and
coordination among cutlets, designers;
contractors, saintenatce and operation
personnel, labor, and gcvernuertal agencies.
will be necemeary. By implementing all of
the recomeendations contained in this report
during the, life cycle of a lance building,
the result will to A cerduction in energy,,
consumFtion. of Acre than 50 percent.
Therefore, there is great potential for
energy conservation in large buildings, with
the accompanying significant benefit of
dollar savings. (Auth)

Availability: New.York State Public Service
Commission, 44 Rolland Ave., Albany, NY

,:,,Pacific Gas 6 Electric Co.
:Aeeldential Electric Space Heating, Load Research

Project

t 92 p.
.Mar 1967
Abstract: The purpose'of this survey is to

determine the kb' demand and kwh use
`characteristics cf the custcmers' electric
space heating circuits. A,majcrity of the
test homes vac heated With resistance-type,
baseboard units, supplemented by radiant wall
or. ceiling units. Ihe,leating circuits in a
representative sample,of electrically-heated
(resistance_ -type) single family dwelling
units were measured by recording demand
peters in an actual field test. (Auth)

Peck, A.E.; Dcering, 0.C., III
Purdue Univ.
Address: Lafayette, IN
Voluntarisr and IfiCe ResForse: Consumer

Feaction to Abe Energy Shortage

Bell Journa/ of Economics, 711), FF. 287.292
(Spr. 1976)

SFr 1976
Abstract: In the winter 1973-1974, households.

using natural gas and liquid FetroleUm gas
for heating were confronted by quite
different price eituaticrs, thcugh toth were
subjected to social Freesure'to conserve
fuels. This paper exasines data from a
sample of these households over a three-year

\ period to test the hypothesis that something
I more than a. national cocserv'aticn program is

needed to create desired changes in
consumption patterns. lbe results show tha,t
the national coneervation ethic was not an
effective induceeect to change significantly
household fuel-use efficiency. Households
did sake significant adjustsenti when, in
additionto the conservatien Onlicy, they
confronted higher prices. (mutt)

I
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D.A.
041CRidgeHational Laboratory, ORNL-NSF

Environmental Program
Address: Oak Ridge, TN 37830
The Energy Conservation Potential of "linter,.

Thermostat Reductions and Night Setback'

Report No. CRNL - NSF- EP- 80,,27.p.
Feb 1975
Sponsor: National Science,foundationt BANN Program
Abstract: Space beating requirements for a model

home have been calculated for sevekerl
lochtions and thermostat 'settings. The
energy savings for reducing thermostat
settings and icr further reductions during
the night are given as a4function of heating
degree days. The Feroenbage.servings for a,
particular thetpostat reduction are greater
in milder climates than in more severe ones
but, for t smiler holise design, the absolute
savings are greatim in the more severe
climate. For example, the savings for
reducing a thermoitat setting from 72 degrees 4

F to 68 degrees F WINinneapolis are 14%
compared to 32% in Atlanta. However, for
similar hduses, the absolute savings in
Minneapolis are more than 50% greater than IA
Atlanta. The question of thermal comfort at
lower environmental temperatures is
discussed. The use of blankets and al
_clock-actuated thermostat can Alleviate much
of the concern for thermal comfort when
adopting night setback. Theeconemic
feasibility of installing such a device in a
centrally heated home is evaluated. At
present fuel,pcices, the'payoff periods for
installing a 'clock- actuated thermostat are'
short for all but the manic:15i' climates. as
energy prices increase, consumers will change
their tehavicr to decrease energy use..Thq,
total U.S. energy budget could be reduced by
411f homes typically heated at 72 degrees F
were heated tc 68 degrees F in the daytime
and to 55 degrees ,F at night. This reduction'
is equivalent tc one-fourth of'the
imported petrolhe. The impact of aU
increased winter peak demand on electric
utilities due to the adoption of night
setback is discussed. This potential problem
is very dependent upon the degree of utility
interconnections. Also, if an individual
simultaneously reduces the day thermostat
setting when adopting night setback, the
increase in peak heating demand will be
insignificant. (oath)

Filet', D.A.
Oak Ridge National Laboratory
Address: Oak Ridge, TN 37830 ,4

Room Air-Conditioner Lifetime Ccst
Considerations: Annual Operating Hours and
Efficiencies.

Report No. ORML/NsF/EP-85, 29 p.
Oct 1975
Sponsor: National Science Foundation, SANK Progras
Abstract: The annual hours of air-conditioning

compressor operation are calculated for two
types cf use: (1) a house that is naturally'
ventilated to temperatures between 75 and 78

tl degrees F when the outdoor temperature and
wind speed will permit, and aLr conditioned
at 78 deqbees.F when required, and (2) a

house that tesains'closed-up and is air
conditioned at 78-degrees P. foe the 10
cities investigated, compressor-aavings from
natural ventilation. ranged fop 12% in ,
Phoenix to 731 in San Diego. These results
are generalized to estimate the
compressor-operating hours for any U.S.
location. Potential purchasers of air
conditioners can use this information to
estisate,thein operating costs. The
variation of an air conditioner's energy
efficiency ratio (F ER) with outdoor
conditions is given. For units having
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laps,continuously Operating lams, the EEP
dee ssssss dramatically,af milder outdoor
tesperatures. Fcr example, a high efficiency
model is sheen tc suffer a 401 decrease in
EEO when the cutdcot tester:aura is 75'
degrees F ccePered to ttst.whet temperatures
are in the Ice 90's. seasonal Ms are given
for four units is 10 cities.- nate with
continucusly operating circulating fens have
Eles that average 8.51 tele,' the nameplate .1'

value. For the cities and font units
investigated, the use of an automatic
circulating fan that cnly cperates during the
cooling cycle wculd'increeke the ERR free' 12

'S' to 341 over an identical unit acing a
continuous fen. If existing recut air
coediticners were converted to automatic fan
operation, about 4.4 billicn kilowatt bouts
would be saved in 197!. (auth)

Availability: NITS

F.J.
D.S. Dept. cf Compere*, National Bureau of

Standards, Building Environment Division
Address: eashington, LC 20234
The Manchester, N.H., Experimental Energy Office

Buildirg

Weport'No. CONF-7403E4-1, presented at the
' Seminar on rEnergy Ccnservaticr by Cosign,"

held In Orlando,, FL, Match 20-21, 1974, 14.p.,
1974
AbmtraCt: An office building neCcperating

inbovative energy ccnierving desigss, '

techniques, and.eguipsect was ccnstructed in
' Manchester, N.E. The use of, a,computerized

oatlyeatica) model to determine thermal
° resPonse anb energy ccnsumrticr in the

building sbcved a 531 redaction of energy for
heating and lighting with the rew,,design.
Details of roof, wall, and flocc.construction
and temperature ccntrcl systees are provided./
`TotaLannual energy consumrticr in the new
design buildiEg was 6.1e billicn.Btu congasA
to 13.19'billion Bte for the base building
The sage coepariscn is Bede is Orlando,
Florida Vith the annual consumption lowered,. ,

from 8.15'billicn Btu tc 4.95'billicn with
the new design. Operaticn of the building
was planned to use Siring energy: with
custodial vcrk acne during regular Sock
hours, end provisions for lowering and
turning off equipment. Follow-up,of employee
reactions is planned. (ECK)

'Availability: TIC

Statistical Tables Relating to Income,
EmplOyventr, and Production. (BMD),

Availability: GPO 12.90, Stock No. '

040-000-00376-2

Quinn, B.S., Jr.
Tennessee Univ., Ccllege of Engineering 0

Address: Knoxville, TN 37916.
The Effect of Increased.capitaCtxpenditure as a

Method of Reducing Electricity Demand for Rot
Water Generation in a New Home

.

Thesis presented to the Graduate Council of the
Unitersity cf Tennessee ib partial
fulfillment of the requirements for the

Of Master of Science, 125 p.
Aug 1.972'. ,

Sponior:_bak Ridge National Laboratory, OBNL-NSF
Environmental. Program

Abstrict:'The purrcse of this study was the
investigation of possible methods of reducing
electricity (legend for, hot water generation
in a residential system. The three concepts
considered for the accomplishment of this
objective were: 1. The 4hign and
installation of a simple heat. exchanger to 4
utilize elevated tempera tires in the attic to

opreheat the incoming va er: . The ANIP
insulation cf all expos d hot ,saier tubing to
reduce heat lessee between t e water heater- "
and *usage points; and 3. The installation
of additional insulation to the water heater
to reduce stand-by heat losses. For each
concept investigated', appropriate heat
transfer theory was applied to estimate the
annual savings of energy ottiined. The
results of the heat transfer. calculations
were compared with similar results published
in the literature. An estivate was ,obtained
of the installed cost of all additional
especial into a gevrhome as It was built. By
comparing the annual savings obtained with
the initial capital investment, taking into
consideration tte-Aise value of money, the

___c-5,1--.,-:econoevic-fess4-ki-lirt_y_on_ea.nb-concept glis
determined over a range of electricity rates.
(lath)

President of the United States
Executive Office of the President
Address: washingtcn, CC 20!00-
fccnoeic Report cf the Prenident, Transmitted to

the Congress. January 1977, Together with the
Annual Report of the Ccuncil cf Economic
Advisers

3C8 p. ,---

Jan 1977 .

Abstract: The first part cf this publication '

contains the Economic Report cf the
President, which briefly reviews the economic

r conditions of 1476 and discusses economic
, policies (e.g., tan 'redactions, international
.developments, energy policy, end regulatiohl
reform). The remainder of the publication
Contains the Annual Repent cf the Cc:melt-4A
Econcaic Advisers, which is organized into
these chapters: (1) Eccnomic Policy and
Outlook, (2) Ecogomic Review cf 197E, (3) The

. 'arid Economy in 1976, and (4) Policies; to
Increase Supply. Over 3! tables.are
provided, including Table 10 cn Chenges.in
Selected Price heasutes,41973-7E. Two

,:

appendixes contain (a) a:lepOrt to the
President on the Activities of.the Council Cii;

c...
Economic Advigets Diming 1976; and (b)

Rappaport, M.; Lathy.. P.
Opinion -Research Corp.
Address: North:Harrison St., Princeton, NJ
Conservation of Energy in the Home. Highlight

Report. vcluve 17

ReportNo. PH-25.462E, FEA/D-76/274, 8 p.
sep 1975
sponsor: Federal Energy Administration, Office of

Energy Conservation and Environment, Office
of Marketing and Education

Abstract: One of a series of studies, 'this report
deals with general public behavior and
attitudes toward - energy conservation. This
volume reports that even though the Federal
Government has been recommending that yeople
turn their thermostats down to 68 degrees
during the day and 60 degrees F during the
.night, most Americans did not do ec during
the winter cf 1970-75; nor did they intend to
do so during the winter of 1975-76. One
reason is that the Federal Government is not
seen as a good source of advice on how to
save energy in the home. Reny people (421)
believe that personal conservation efforts
can have greet impact on total energy
consumption, and two out of three believe
they presently are doing everything they can
to save energy. (GOA)

Availability: NTIS

Real Estate Research Corp.
Address: 1101 17th at. NU, eashington, 204E1
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Incentiv4s for Energy Conservation in
Multi-Family Souring

Report No. P8-255655, FEA/D-76/116, 196 p. t

Nov 1975
Sponsor: Federal Energy Administration, Office of

Energy Conservation and Eng:fret:met, Office
of.Buildings Prcgrams

Abstract: Relatively little is knee:: about the
characteristics cf the sulti-family hcueing
market, particularly as they relate to energy
consumption. Ote purpose of this study,
then, is to develop infcreatioe about the
multi-family housing market, as a partial
remedy cf this lack of data. another purpose
is to define the tactore that determine
present patterns of energy consumption,
including presert incentives and
disineentives to consecvaiion. A third
purpose is.to outline, evaluate, and develop
strategies that eight to used tc promote
energy conservation in the multi-family
residential sectcr. (19 references) (fro
InTroduCtion andtOverviem)

Availability:, N115

Redding, T.E.
National Aeronautits and Space Administration,

Lyndon B. Jchnsee Space Center, Urban Systems
Project Office

Address: Houston, TX
'application of the Integrated Utilitive Concept

to Community -Size Develop:ante .

Paper presorted at the "9th_ Intereeciety Energy
Conversion Engineering tcnferecce," hold in
San Francisen, CA or August
pp.493-49E '

1574
Abstract: She National Aerorautics a d Space

inistration along with other glSvernment
encies is conducting a project entitled
PUS (Modular Integrated Utility Systems)"

sponsored by the Departeent of Sousing and.
Urban Developtent. The .MIUS concept combines
the utility services cf electrical power,
heating and'ccoling,.water supply and
wastewater treatment, and solid waste
lenigesent irto a single, local plant while
co:fie-tying energy. She objective of the MIOS
project la to dm:still:trate the technical and
economic feasibility cf this concept. As a
part of the conceptual design study efforts,
NASA 'has investigated tte application of the
MIUS concept to a community model. The' model
is based upon a 20-year growth pattern to
achieve a population of 110,000 people. The
complete Community consists of a central
business district with seven surrounding
villages. Two different MIOS installation
options are defired. A ground rule of the
design study.wae that hardware selection be
limited tc "articles cf commerce." Each RIOS
installation'includes multiple diesel
engine-generator units with jacket water and
exhaust gas heat recovery, solid ',ante
incinerators'witb heat recever, boilers,
optimised space heating and ceding equipment
installationm,.combined biological and
phymical/chomical wastewater treatment, and
supervisory and local control systems for
each installation. East RIOS design option
in evaluated relative tc a conventional
utilities system approach. Cctpered to the
conventional system, MILS energy savings wore
38%, eater savings 171, effluent reduction
171, and olid waste lead reduction 80%.
(auth)

Reed, R.D.
lelen Governor's Energy Advisory Ccuncil; Texas A

6 N university, College of Architecture and
2:m1ton:rectal Design, sssss (eh Center

Address: TGEAC, Office of tte Lieutenant.

I.

Governor, Capital Station, Austin, TX 78711
The Impact of and Potential for Energy

Conservation Practices in Residential and
Commercial Buildings in Texas

Report No. PB-243323, NSF- BA -N -74 -228, 130 p.
10 Dec 1974
Sponsor: National Science Foundation, RANH Program
Abstract: This study deals with the potential, to

conserve energy in the residential and
commercial areas through the application Or
conservation oriented design practices Ir.d
selected urban design and planning concepts.
Profiles of energy consumption in the
residential and commercial areas are reviesed
and documented for comfort heating, cooking,
and comfort cooling. Some of the many
variables associated with the design of the
built environment and their relationship to
energy are reviewed. The spectrum of
Climatic conditions that exist in Texas are_
identified and categorized and studied to
reflect more efficient energy uses as well as
in architecture that supports rather than
negates climatic factors. specific elements
of-energy consumption in the residential
sector Are defined and profiles of energy use
are presented. Privary energy consuming
areas for the commercial sector are
identified; analyzed, and associated
conservation problems are discussed. "_6S---1
MIUS (modular Integrated Utility System.) /

total energy, system is discussed as related
to its potential to effect energy
conservation. Conservation potential from
implementing, planning concepts resulting in

alternate urban forms is discussed.
Political ramifications and exalts that
require additional research are Summarized.
(GRA)

Response Analysis Corp.
Address: Research Fad:, Route 206, Princeton, NJ

08540
Lifestyles and Household Energy Use: 1975

N ational Survey,. Report on Methodology

Report No. RAC 3819, v.p. AA

Feb 1976 dR

Sponsor: Washington' Center for Metropolit'i1.
Studies

abstract: This survey is based on,two probability
samples of households in the U.S.: (1) a

epeat simple, the sample first selected for
the 1973 survey and included again in the
1975 survey; and (2) a new sample, a second,
matched sample oe housing units included for
the first time in the 1975 survey. .A total
of 4,529 het:Beheld° were included in the
survey sample, and interviews-were completed
for 3,149 households. The respondent was the
head of the household, with either spouse
interviewed when households are headed by
husband and wife. The length of the
interview ranged from about 30 to,80 minutes,
with a median length of approximately 60
minutes. For the selection of households for
the survey, multi-stage aces protiebility
sampling procedures were employed. These
household. were chosen from 275 different

f location. throughout the 0.S., including
metropolitan, smaller urban, and rural areas.
The survey oversampled the poor to include a
greater ouster of poor households than would
have been included in a pgportionate sample
of the total household po latioft. The
analyals of the survey ditijecleded
weighting toccepensati for differences in
probability of selection. Weights were
calculated for each household in order to:
(1) compensate for differencea in
,pcobabilites of delection by socio-economic
quartile: (2) adjust for difference. in
-interview completion experience in;different
sampling locations; and (3) expand data fOr
sample households to estimates for the total
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universe. In conziderirg survey reliability,
it is canted out that all survey data are
subject tc randoe sampling variablity, and
that the'resultkare also Subject to errors
of response and nencesortiog. Estimates
based on the sample are' fairly consistent
with independent estimates cf household
characteristics based on the !cream of
Census, Current Population Survey. (BIB)

Reynolds, Smith 6 Hills,
Architects-Engineers-Planners Imo.

Address: Jacksonville, FL 22201
Life Cycle Costing Emphasizing Energy

'Conservation:* Guidelines for Investalmt
Analysis

Report No. ERDA-76/130 (revised May 1977), v.p.
Sep 1976
Ssensor: Energy Research and Develensent

Administration, Divisior cf Facilities and
Construction Management

At act: The guidebook sets forth,q pethod for
ealing with energy con eeeee Floe design

A
alternatives allied scimarily at retrofitting

. existing facilities. The srocedure ace
adaptable for :Me over a broad range of
project types, such as exper4vental
facilities, laboratociee, production plants,
office teildings, and service fmcilities. '

... the purpose of this gaiddtook Is to
provide applicable study parameters for
capital expenditures emphasizing energy,
conservation. These parameters quantify such
features as-discount rates, energy escalation
rates, study period, saNige value, Btu
measurement, and analysis techniques. By

using these analysis concepts, budget
requests for energy conseeatiom programs
will be ate:Voce:Axed and tesult In a common
seasureeerff--basis. -The.fossat,and
measuregent statistics requested allow
conparatle ranking of brdget, contenders, thus
assuring maximum benefit for the funds
expenped. The guidetook aloe serves to allow
the 'magnitude and complexity of each
individual project to dictate the level of
.analysifreguired. _By setting forth' .k

aenrops ate life cycle costing analysis
leveler the study effort is etreamlined and
decision reliability should be enhanced.,
Finally, this document is designed to serve
as a working desk guide. (frog Introduction)

Availability: NTIS

Rice, P.
Oak Ridge National Laboratory, Energy Division,

Regional and Drbin Studies Section
Address: Oak Ridge, TN 37830
Energy Conditions in the Sooth

Resort Pc. Mt/TM-5568,
Dec 1976
Sponsor: Energy Research

Administration 1

Abstract: This resort depicts energy supply and
demand conditions in the South in 1172 to
highlight differences ir nroduction,and
utilization patterns relative tc the United
States. Each state within the region is
described to ascertain the comparability of
its energy patterns with other statesan the
south and with e entice as a vhole, The
most complete picture of these energy,
conditions was ottaided by imagining 1172, a
year felt tc be fairly represectative.
Post-1972 ob ions reflect the unusual
disruption of energy gaskets attributable to
the Arab oil embargo and subsequent energy
crisis. Significant changes since 1972 are
noted, though the belief is that regional
patterns of both production and utilization
have generally regained fairly stable. The
intent is tc provide a description rather

33E p.

and Develciment

;;F

than analysis cf regional energy patterns,
noting variations and emphasizing the
comparative advantages of the South. Such a
presentation can yield insight into the
future role of the region in contributing to
the economic growth and welfare of the nation
as its natural resource base is depleted and
the transition to alternative energy sources
is made. (auth)

PMailabikity: NTIS

Richardson, N.J.
O.S. pept. of Commerce
Address: Vashington, DC 20233
Expenditures on Residential Additions,

Alterations, Mainteeance and Repairs and
Replacements: 1969

,

'1',17.S. Department of Commerce News, CB70-46, 2 p.
,A 21 Apr 1970

Abstract: This news release briefly summarizes
fesidential expendituret for 1969. 'A table
is given listing expenditures by owners for
upkeep and constructiorOmprovement of
residential properties by size of property.
(MPG)

Rittgers, D.
BorgWarner Corp., York Division, Energy

Conservation Systems* .

Address: York, PA'
First Investment VIM -High Efficiency

Paper fireeembeaAt.the Conference on Improving
E4ficiencikAliYHVAt Equipment and Components

, InF Residential and Small Commercial (4.

1974'

Abstract:

1974 at Purdue

Absteact: The econcsios and enetgy consumption of
high efficiency air conditioning sy.stems are
analyzed asthey relate to the consumer and
the sahufacturer. .'Consumer operating costs
of high and low efficiency 'Systems are
compared with the capital investments.
Various graphi show the fikancial variables. .,
nbUyinghigh efficiency irreOnditioning: '.
system capacity", operating houtk, FIR (energy
efficiency iatio), coq ofelectricity,'
opportunity cost (preAntovalue of an
investeent)of money, and-escalation,rate: of
electricity. The additional energy expended
to manufacture a new high efficiency system
(additional condenser material prOduCtion,.
Cabinet and other system materials
production, sanufacrurinq facility
manufacturing processing, warehousing,
shipping, handling, and transportation) is
compared to the ultimate energy savings in
opeca,ting the system. (BIB)

Robinson, J.A.: Yeung,.6.
Princeton Unkv., Center for Environmental Studies
Address: Engineering Quadrangle: Poinceton, NJ

08540
S seer Air Conditioning and Appliance Use

Patterns: A Graphical Analysis

Center for Environmental Stilies Report No. 22,
56 p.

1975
Sponsor: National Science Foundation, RAIN Program
Abstract: Patterns of energy consumption for

electric igsliancee during the simmer are
,examined. Data were collected from three
,similar townhouges, each instrumented with
etecs on the air conditioner, the electric
range, andthe hot water heater,and another
meter for lights and other appliances.
Twenty-four griphs and plots ere presented,
which depict patterns of electrid consumption



for individual airliancem across tiai, and
the relationship of energy consumption for
appliances to outside :feather condition'.
(11111)

Ross C Barassini Inc.
Address: 7912 Bel:home' Ave., St. Icnis, ,do,;, 63105
Energy Conservation Applied to Office Lighting

Report No. PB-244154, PEA/D-75/404, Conservation
Paper Mo. 10, 28t p.

1' Apr 1975
Sponsor: federal Energy Administration, Office of

Energy Conservation ecd EnMiroglent; Office
of Buildings Program( - 4416

Abstract: A reelsw is presented of the literature
end findings upon which the past practice of
lighting desiqn.has beet based.'
Recommendations and suggestionSre ade'fOr
change" that can be instiauged to make
lighting design and installation in the
future more responsive tc the reeds of energy
conservation and at the same ties not
compromise the needs of-offita workers and
employers relative to the performance of
visual casket. The report is divided into six
sectimis: Section I is an int- roduction.
secticr II provides a summary cf conclusions
and recommendations covering energy use,
human performance visual rusts" design, and
management goidelines. Secticr III, on =

f energy use fee office lighting;
teeth.. the relative magnitude cf office
lighting energy she and,show the
relationship cf lighting energy to heating
and cooling energy. Section IV deals with
illesination of visual prior's:me. section.
V is a review of never techniques and
equipment for achieving energy conservation
by proper design, abd Section V/ presents
some guidelines and suggestion" for energy
management (55 tefdrences) (GM) 1 ,

Availability: PSIS

Aces, D.R. st

Ross L BaruswinrInc.
Address: 7912. BonhOmme Ave.,'St. Louis, MO 63105
The Bapisior Effective Management cf.Lighting

Energy Sy-epos:um, October 29 au! 30, 1976.
1 Proceedings

Report No. PH-25607C, PEA/D-76/343, 610 p.
1! Apr 1576
Sponsor: Pedernl'Energy Administratidn, Office of

Energy Conservation and Environment, Office
of Buildings Programs

Abstract: The papers presented here Will provide
the Federal Energy Administration and the
serious professional involved in lighting
deeigs with en in-depth y of
contemporary cross-disciplitary knowledge '

necessary to provide lighting for human tasks
that conserve energy without ccepromising
performance. ... These papirs were
p tad at symposia' entitled, "The Beale
for Effective Manag f Lighting Energy"
heldin Washington, DC, CctoOr 29 and 30,
1975. It was en outgrowth of s [sport
prepared under the same contract entitled
"Energy C ion Applied tc Office
'Lighting" (Conservation Paper lumber 18,.1 IS
PB 244154/AS). ... The program was arranged
to present in sequence as follows: 1.
Introductory; 2. Psychophysics and
eenropbysiology; 3. Hamm Visual Performs:me;
4. Model" of Visual Performance; S. Potential,
for Lighting Design; '6. Energy C ion;
7. Code, Standards, and Policy; and 8.
Concluding Repack". (fro Po eeeee d)

Availability: PSIS

461

Rubin, A.I.
O.S. Dept. of Commerce, national Bureau, of

Staadv6Eds, Institute for Applied Technblogy,
Center Tor Building Technology

Address: Washington, DC 20234
Energy Conservation in Buildings - A Human

factorm/Systess Viewpoint

Report Mo. PBS 85E-88, 19 p.
Noe 1976
Abstract: The currenbesphasis onNnergy

conservation in buildings must be balanced by
a caregml consideration of, bow proposed
approaChes affect building occupants. A

o headlong rush toward building dedigns which
coeserve energy at the expense og the qualit
of buildings as judged by occupants, would be

y

d very shortsighted approach. There most to
a continbal awareness and sensitivity of the
consequences on people when seleoting'among
alternatite ',technical" options designed as a
result of energy cartervation needs. An
increasing understanding is needed of such
factors as thermal cosfdtt and illumination
mnids in buildings, as decisions likely to
influedte these requirements are made by
designers. Another area of concern which
should not (be overlooked is the interactions
of people with their environments.
"Hard pproaches to energy conservation
problems are often defeated_by building
occupants. Tight seals :Maud() doors and
windows are useless if doors and vindowe are
kept open. Building occupants have no choice
but to turn all of the lights on of off if
these are the only control- options available
to them. Building managers, opdrators and
occupant' have an important, though not wall
understood role to 'play in any energy
conservation progras. This problem deserves

* vicious attention. (14 references) (auth).
Availability: GPO 10.65, sD Cat. No. C13.29/2:88

,

Rubinstein, M.
Residential Alteratiobs and Repairs

Construction Review, 23(3), pp.4-14 (April /May
. 1977)

Apr/May 1977 ,-
Abstract: 'thin article'presents data from the

Burehu of Census quarterly and anneal
cosstruotion raport,,,Besidential Alterations
and Repairs (C-50i. Included,are statistics
from 1962, 1963* and 1965 through 1976.
Information is provided on expenditures.
incurred by.ceners of all residential
prdPerties--mingle and multi-unit structures,
publicly and privately owned,,nonfar and
firm buildings, and residential properties
that are owner occupied, rented, or vacant.
These tables ace included: (1) .Expenditures
by All Residential Property Owners'for
Maintenance and Repairs and Construction
Improlicents, by site of Property; (2)
Expend ures for Heating and Central Air.
Conditioning work; (3) Expenditures for
Plumbing Pork; (4) Expenditures for Roofing
work; (5) Expenditures for Painting Work; (6)

Expenditures for siding Work; (7)

Expenditures for Remodeling Pork; and (8)
Expenditsreafor.00ther"'Work. (BM1)

sabghir, A. (ed.)
' 0:S. Dept. of. Commerce Dolestic and

International Insides. Administration, Bureau
of Domestic Commerce

Address: Washington, DC
Construction Review

Monthly-Industry Report, v.p.
Abstract: These monthly reports provide

V statistical information on the construction
industry. ,The first twotabled ise the
construction situation and general economic
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data cot Mee Ccostcecticn Pot in Place;.
cesditions. The remaining 40 Itables present

Sousing (housing starts; enbeidized housing
production, housing ccerletione, housing in
goVernsent progress, horsing errancy rates,
and manufacturers' hipaent of mobile hates):
Building Pereitet Comicact Awards; Costa and-

.
Prices; Conettectioa Material', inCluding
infOOation co ;WI:Utica, ahiptente, aid

stocks; endContiact Corstcuction Employment..

A feature article is docluded in each issue.

P8)
,

Avail bility: CFO
l,

Avail

Salter, 8.G.; florae, D.N.
Rand Corp.
Address; Santa genies, CA 90406
Enecgy Conservation in Public and Cemmercial

Buildings

Band Paper Vo. V-5093, 59 p.
Oct 1973
Sponsori.National Scienee foundatico, RAIN Program
Abstract: A discussion of the prelimihaty results

Of an ongoing stela the use cf energy in ,

Public and comet/cc el' buildings is presented.
The effects of building location, design and
operation alternatives ate developed,
togethec with initialeatimetes of the
consecvstionpotential in the sector. 'The
wink is'part of Band's energy conservation
work for the Vationel Science foundation.
(auth)

Salter, R.G.; Petruschelli W.I.; Wolf, E.A.
Need Coop.

.

Address: Santa Monica, CA 90406
Energy Consecration in noncesidential Buildings

.

Report No,r11-1623711SP, 214 p.
Oct 1976 . -.

.

Sponsor: National Science PoondatJcp .
,Abstitect: Energy esejn ccesercial boildingerand'

the potential for conservation.ari studied.:
The energy requirements of a typical office
building are 'eideleted fcr different levels

' of energy intensity and consecration Cathode
and tot different heating and cooling

',ice..
-,--eyetems. A'model woe used to compare

.P.'Y Pitesteest regaicesants.-IillagtC101,0sts,
and energy consumption tcr each compbter
simulation. Energy use intensity (Btu/eg ft)
in ccemercial buildings could.te reduced by

as much as 40 to 50% over pre-esbacgo levels.
Building shall design constceicts are only
effective in decreasing annual beating energy. ..

consumption end are, therefore, appropriate
in cold regions. post energy savings can be
accomplished through changes is operational
procederea' end At not require alterations in
the building or equipment designs. It was

found that building shell thectel
chatactecistics,have important impacts on the
capacity or ita of.the cooling systems and

on the average energy ccnsumpticn of the

testing system. Total energy.systems offer
substantial energy aware', but an increase

,in their use would increase the demand for

'gaseous and liquid fossil fuels while
1 stening 'the dolma for central utility'

el ctric power produced from acre plentiful

res roes. (818)

1

Efficiency in RVAC Equipment and Cosponents
for. Residential and Small coimercial
Buildiegs held October 7'7'8, 1974 at Purdue

v... university, pp.91-102
1974
Abstract: The theoretical efficiency of an air

comdirtioner,'which is viewed as a system, is

analyzed by mathematically deriving
e fficiencies for each sub-system (heat

transfer snb-system, cycle efficiency,
compressor sub-system, and miscellaneous
sub-systems). The maximum limit for,an air
conditioner energy efficiency ratio -is
determined to to about 13.5 BTO/Vett Hour.
The total.cost of operating a 10,000 Bleb
capacity air conditioner is stated as a
function of energy cost, annual hours of

cooling, and energy efficiency. Societal
factorsPreleted to air conditioner design
(i.e., siXe, price, weight) are also
discussed. (9 refetences) (BYB)

Sebald, AA
/

Illinois Unie., Center for Advanced CoepOtation,

Energy Research Group
Address% Urbana, IL 61801
The_Effect of the Energy Coat of Insulation And

Storm Nindoes and Doors on the Decision. to

Install Them as an Energy Saving Policy

CAC Docusent No. 158, 42 p.

1975
.

Abstract: The total' (direct plus indirect) cost
of febrication'of various levels of ceiling

.insulation and alusinul combination storm
windows and doors are calculated for a 1200 .

.square foot model house. These energy costs

are compared with gross.energy savings during
heating and air-conditioning seasons due to
installation of the insulation and/or storms.
The effects on.varicus fuel typei are also

investigated. (12.references) (auch) -

Seidel, N.W. ,

Federil Power Commission, Office'of 'Energy Systems -
Address: Washington, DC
Ecogomic Benefits of Energy Conservation

Energy Systems and Policy, 2(1), pp. 1-30 (197'7);

.
this paper is a revision of one presented at

Energy. Conservation; A National Forum, Ft.
Lauderdale, Florida, December 1-2, 1975

1977
AbStract: The agnitudelef cost-effective energy ,

conservation can be estimated from marginal
rates of substitution between energy and
other factors of production, in response to
environmental and other increments of cost.

!, It can be shorn that conservation-oriented
responses are sore cost-effective than
supply-expanding responses. This net cost
effectiveness' constitutes the economic
benefit of conservation, which this paper has
detailed and quantified in several dimensions
of the nation's economy. The benefits of'
conservation are realized in different ways
by the various end-use sectors of the
e conomy. The residential and commercial
sectors can achieve numerous benefits by
operational improvements, but
efficiency - improving changes to the existing
stock are much more important. Industry's
benefits come through major changes in future
processes. Fcc transportation, mode shifts
are the most important aspect for freight,

and increased automobile efficiency is most
important for passenger transport. 001ity
conservation arises through improved
generation efficiency and more efficient use
of electricity; both kinds of conservation
Pave significant benefits. The benefits of
conservation can also be cbaracteniled in
terms of impacts on various aspects the

economy. The most obvious of the

Schulze, J.L.
General Electric(Co.,Air Conditioning Products

*vision
Addree Louisville, KY
Roos it Conditioner Efficiency - Potentials and

Limitations

Paper presented at the Conference on Improving
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capital requirement: while this is largr4 it
is.sealler than either tbe capitol for @apply
expetsien or the capitalisation of increased
feel costs 1 lieu of cc:laureation. ... The
e nwironsental Benefits of ocaservelion are
significant. ... Finally, conservation

Socialised labOr_i iciness; this
implies higher esploymert, but lower lebon
productivity, flan otherwise. (9 references)
(auth, abstrac sodified)

Sepsy, C.1. (Conference Pitectol)
Cbio Stite Univ.
Address: Columbus, OH
Proceidiogs of the Cc:dormice en liergy

Conservation in ccasercial, Residential and
industrial Buildings

Calf:prance beld-It chin State University on, Nay
5-7, 1974, 343 F.

1974
'Sponsor: National Science renudaticn, *SANE:

Program: Ohio State Only.: American Society
of Meeting, Sefrigemitieg and
ar-Conditioning ingineers Inc. Association
of Physical Plant'Administrators

Abstracts The Confereoc: on Inergy Co tion
in'Commercial, Residential and Indeetrial
Buildings was held for the purpose of
'disseminatiag timely Weil:sting about
entreat and pnopesed energy 0m:0cm:tic°
programs in the united States. Speakers
discussed ongoing progress et retrofitting
e zieetleg buildings, for energy c a then,
providing actual field data tree current

.programs. Speakers provided results of
active research projects in, which indepth
studies are being made en energy
conservation. In additive to. the engineers
and scientists attending the conference, many
of the attendees were eachitecte,
meoufacturerm of belting, .ventilatirg and ..,-

sigrcooditicsing equipment end operators of
building and 'teas-geminating plants. The
topics. that were covered are as foliose: t.
Current Energy conaUvationITeet Prejecter,a.
...Energy Codseneation Setheftresidential'and

end Associated ?noble's
in Industry; 3. 'noble's@ of Inergy
Consereatiqn in Existing Buildings; 41.
Energy Conservation Hotbeds in landings; 5.
Computer Progress and Slates Simalationa; 6.
Future Changes in Codes and Buildingilkanb 7.
Possible asearcb Projects in'inergy
Conservation in the F . (meth, fro
Introduction)

,

463

Sheet_ietal and Air Conditiceing Contractors,
. Natidsol. Association Inc. .

Address: 622$ Old 'Courthouse Road', Symons Censer,
Vienna, VA 221eC

guidelines for !mem Conseneetion,Systems in New
Buildings

SO p.$
1975
Akstracts Guidelines to the design of new

building- envi 000000 tal my ge good
design and priority decisions and knowledge
of energy MOOLCIS to provide ccsfortable,
economical. energy conservingLog living and
'working conditions. Is basis is placed on
'integrating I:figurations.
conntnectiom, an choice of materials with an
analysis of the eg pmert.aed envirenmental
need. of the occupants. This 111 require
developing new habits of clod "coopsration
between Owners, designers, ald'eontractors,
bat will'ha-ye more immediate effect than
waiting fen changes in tending codes to be
legislated. Major topics covered ere (V
malignant of energy cc 00000 sties, (2) heatiag
and cooling systems .13) control sydtmes, (1.,
heat:pumpa. (i) primary smoggy sources, (6)

. .

total, emirs? systoles.. (7): life'reycle coating,
and (8) building operation'and maintenance.
Checklists med detailed. Specifications are
iacleded to help mith.analysim. (DCR)

Availability: SIAM, 0324 Old Courthouse lid.,
Tysoss Corner. Henna, VA 22180 57.10

Sheet Metal and Air Conditioning.cmAtrectorso
National Association

Address; 1611 S. Rent Street, snits 200,
htlingtou. VA 22209

Guidelines for !Mangy Conservation in Existing
SalldisMor

12 p.
1974
Abstract: A 33% reduction of energy consumitico

in existing buildings is the goal of these
guidelines for rontrartorn in ahedt metal and
air conditioning. Professional expertise is
essential in fallowing the evaluation
procedures outlined, which include
familiarisation with terms,
heating/ventilating/air-conditioning and
electrical sy evalhation of consumption
data for the kuildieg, and inventigatiop of
oval. ble fuel sources. major categories on
the c cklist are (1) design conditions, (2)
buildi g hest gain or loss, (3) internal,
loads, (4) heating and air conditioning, (5)
equip ant efficiency, (6) operation, and (7)
maintenance. A sample evaluation is
included. Unman coefoXt specifications net
temperaturi at 73 degrees to 77 degrees P.,
relative humidity at 20 to 60%, and air
soy 00000 at 10.to 45 feet per minute. Basic

'energy conservation steps are given for
managing energy consumption,'modifyinq the
structure or the system, and'isproving the
Maintenance pregran. (OCR)

Availability: SecuA, 1611 N. Rent Si., Suite
200, Arlington, VA 22209 95.00

-Singer Co.; dueller Aisociatekite.
Address: Na, Baltisene, ND
Interlichnology Corporation Proposed Test end

Evaluation Elan, Commercial Buildings:
National solar Demonstration Program

!sport No. C00/2688=76 b, ITC- 280576, 258 p.
Sep 1976
Spoinor: Energy loses ch and Development

Administration, Dieisios of Solar Energy,
Abstract: Testing and evaluation procedures are

described which are seeded to doges:est the
vomits of /RDA's National Demonstration
Program on solar heating and cooling 'of
on-residential buildings, this testing and
valuation plan encompasses technical,
sonic, social, and emvironmental factors

t t are important in demonstratimg that
/solar energy is a viable ecososic option.
The demonstration plan is directed to 200
sites to be used over 3 year period
Automatic data collection subsystems will be
used for technical aspects, and 1
manual systems sill collect and initl,ally
process the economic, social, and
e nviroesental data. This Deport organised
into three parts: (1) Sections /X hrough VI
derive the requirements for the test ng and
e valuation plan; q2) Sections VII through I
contain the proposed plan to fulfill, these
requirelests mid include hardware and
software ;scorn/exudations and procedures and
auagesent cosmideratio0S1 and (3) Sections

II and III describe some pre -desoantratiou
activities. (32 references) (BTB)

Availability; ISIS

1e)
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Snell, J.E.; Aebenbach, P.R.
0.8. Dept. of Commerce, national &mu Of

Standards
Address: Washington, DC 20234
Petal Energy Sy 00000 : A levier of recent PBS

Actinitimm
.

Paper presented at the Effective Inergy
.Utilisation Blanc:lies hold at fusel'
Uniteceity, Philadelphis,.11, published in
Proceedings,' p4 201..233

Jos 1972
Sponsor: U.S. Dept. of Noosing and Urban"

Develop:ant
Abstract: This papic briefly revives and reports

on the status of several PBS activities in
the area cf total energy ny 00000 as they
relate to the thenef the Dural Symposium
on Bffectivi Energy Otilisatics. A recent

1110

review cf the tate of the art in total
energy system i:plicatiOns isdidated the
need for geed. Wise, ,cpernting and
performance data on total energy systems to
serve as basis for Iota effective
utililation of this concept to save energy.
The Departhent et Botsirg and Urban
Development requested MIS tc :insist li the
development cf a total energy system on the
1RIANTB10000 bonging site at Jersey City and
to conduct a full-scale field study with
appropriate instrumentation to obtain
engineering, cost sad maintenette date. In a
ulsted effort, US, ARC, EPA, and USA are
supporting HUD is a new effort entitled The
nodular-Sited Integrated Utility Spites
(BIOS) program., The ;remise of this 3-phase
effort' is tc descnetratt the potential
energy, resource, and cent ecOcesies of
combining energy - generating Utilities and
waste disposal facilities es a '0401er-basis
to keep,pace with changing pattern* and rates
of urban growth. (Autb)

ailability: Dresel-Onivertity (115.00 for
entire progmdingm) 145

,secelon; R.B. '. . . .
° Princeton Univ., Center for Euiressental Studies.
Address: Princeton, NJ Oe500
The Twin livers Program on Inetgy censervation in

-Housing: A Sueeary ger Poligaakers

Report 1b. 80/cES 51, BOO 11/19, 7E P.
Jun 1977
sponsor: Energy Pisearch and berelipsent

Administration
Abstract: Nay results and creclumicne of a

five-year field study of residectiel energy
use are xi:viewed. Thiesultidieciplinary.
research isbeing undertaker in a set of .

nominally identical townhouses in Twin
Rivers, New Jersey, a recently Wilt
community of standard ctontruction with gas
apace beating, electric central air'
conditioning..and'a full set et:R(3(4100gs. *
Average levels of energy consumption and
their dependence on weather act building type. r
have been established, thereby permitting
detailed quantitative studies cf the sources
of, remaining variability. Starting from this
baselism, the level of change in energy
consumption that follceetPtbs wesergy_crisism
in the autumn of 1973 has been established,
and two kinds-of controlled enperieests have
bean ;sacrum!: 41) excerismet where a set
of modifications (retrofits) are mad, to the
building structure and (2) experieeets where
'feedback' is provided tc residents, on a.

/regular basis, GepOrting their level of
cossusptice of energy. Conclusion, draws
from modeling and'experimentetien are
presented, with ellphasis.givem to Come
results bearing directly on the character of
programs to retreat the naticral bossing
stock. Pbotegraphs of the site, of building
defects, and of the retrofits are included,
As well as a selection:: of graphical displays
of data, each a. snapshot of a hied of

-

'

a

analysis found useful and.rec 000 e o ded to
others who wish to help develop an
understanding cf how hose'. work. Lista eis
included both of Abe program'. reports and
publications end of the people who have '

contributed to the Twin Rivers program since
its inception. (4P references) ("nth,

abstract modified)

SOeolaw,, 2.n.: Sonderegger, R.N.
Princettin Oniversity,,Center,for Environmental

Studies
Addreql: Princeton, NJ 08540
The Thin Rivera ;regrets on Energy Conservation in

Rooming: Pour-Tear Summary Report
. ,

Draft, Report No. CBS-32, v.p.

4
Aug 1976 ,

Sponsor: Energy ReseerCh and Development
Administration: U.S. Dept. Of Commerce;, , 1

national Science poundation, SUN Program
Abstract: In this draft document a four year

study on energy conservation in housing is
described in which thu amount of energy used
in townhouses in Twin Rivers, new Jersey,'is"
documented, edeled, and modified. Nein .

consideration was placed on space heating,
heating, air conditioning, and

applian s. were also studied. The first part
of this sport covers studio. made using only
data fr n gas and electric meters anddata
from a mart) weather station. A
,qmanti ative description is presented of the

con eeeee tion which followed th
1973 nergy crisis' and of the results of
delib ate retcefitting of the townhouses
during the time period December 1975 through.
January 1976. Fact Two reports on studies
made within the towel:Ouse'. parti elarly

Ifie

using instruments, (e.g., lectri asters to
-separate usage of different app iances,

.
infrared equipment, and therein ors).
Appendices previde additional data en the
Twin divers icenholine, the local weather,
energy prices, chronology of the budAding of.
Twin 'Rivers and'land use at Twin Riieks,

.
instrumentation, and the retrofit packages.

' (BIB) - .
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a
Spielvogel, L.G.
Laurence G. Spielvogel Inc.
Address: lyncote Rouse, Vyncote, PA 19095
Critical Analysis of PEA Office Lighting Study:

MAC Energy RelatiOnships

Report lo..EB-21(65i5, 37 P.
Oct 1975
Abstract: The purpese.of this report is\to

present a critical analysis of the tenting
and cooling energy relationships and
conclusions in the Ross and Barusrini study
for PEA 'Energy Conservation Applied to

!'", Office Lighting' dated April 15, 1975. This
report should be obtained wilth the po. and
Baruzzini study MIS PB-24415/198: PC
,s805/81 $2.2!) since frequent references are
,eade'to it in ender to avoid duplication of
material. Numerous errors and
incomeintencies.are identified sad the
computer energy analyses are critiqued. (GRA)

%.

Stanford Research Institute
Address: 333Ravenawood Avenue, tenlo Park, CA

94025
1Fuel and Energy Price Forecasts: Final Report.

Solos* II - Data Base

Report -No. EPRI, EA-433, Research
289 p.

Pub 4977

Project 759-1,

)
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)
Sponsor: Electric Power R h Institute
Abstract: This document describes the :replete

data base for the SRI (Stanford Researob
Inititute)`fnesqy Model as of August 1976.
This data base and the resulting model 'dettput
were used, in developing fuel and energy price
forecasts in a study for the Electric Power
Research Institute, 8E759-1, ',fuel and Energy
Price'Foreceats." These foretaate. Volume I,
will be publiehed'a fey months after this
volume. Seven sections are contained in this
volume. Section Lois the Introduction.
Section 2, the Energy Netvork,consists of a
detailed,discusaion of the "network" used in
the SRI Energy andel. to describe the
production, processiiig, transportation, and

0 end-use ccneumption of energy materials.
Section 3, Process Ecovesica,contains the
basis for consistent estimaticn of process
economics. ,oho focus is on the economics of
energy convert:inn processes AproceSses that
require at least one fuel as a primary
feedstock and produce at least one prinary
energy product), and on end-ese conversion,
including the basis tot consistent estisaticn
of eed-use conversion Frccesees. These
processeerconvert energy into things desired
by tpe user:

. hest, light, transportation,
etc. Section 4, Primacy Resource Supply,
contains a description tf how the -
'falaticnship between the aarginal ccst dr

of these resourcestial
primary resources (oding economic rent)
and cumulative ',coda
are developed. She sajcr emphasis is on coal
and domestic crude oil and natural gas.
Imported oil and gas, nuclear fuel, shale
oil, geothermal, biomass, and hydropower are
also-covered. Section 5, Initial,Energy
Balances, descrites.a cemplete energy balance
whisk is _required by the SRI Energy andel for

,,.'the initial year (1.975). This balance is a .

specification of the flew at each mode of the
network. Section 6, End -Ole Demand,
describes a model used tc project 'usable
*energy (end- use) ,demand as a !election of
usable energy prices (margieel costs) and
other variables; Ruth as OSP or acencsic 14
activity by sector, popclation growta..,end
mandatory or techOological150 induced changes
in energy use. Section 7, Additional.Hodel'
Features,.includes six features of the SRI
National Energy Model pertilnirg to the
,dynamics of the energy sarket. They are:

. (1) pricing using present valye,'(2) shqtdovn
and expansion (inertial), (3) economic rept,
(4) 'market shape, (5) behavioral lags,'and

materials. (autb, abstract(6 seconder
modified)

Availability: Ele c ow esearch Institute,
.3412 dillview Ave., Pale A 0, CA 94304

I

Stoecker, .F. (ed.)
American Society of Heating, Refrigerating and,

Air-Conditioring Engineers no., Task Group
on Energy Requirements for eating awd
Cooling of Buildings

Address: 345 I 47th St., Inc fork, IT 10017
Procedures for Sisulating the Performance of

. Components and Systems for Energy Calculations

Third EdEtion, Energy Calculations 2, 103 p.
1975
Abstract: Equations for simulating the'

performance of individual components of air
conditioning systems ace given in this
report, and a method to simulate the
'performance gf any syhtem is described, The
purposes of this Fublication are to provide a
guide tc those preparing energy calculation
progress for accemodating system and
equipment, and to facilitate the
standardisation of procedures end equations
used to represent component and syptem
performance: The Alpert is organized into
these Sontlate: Nrinciglee ofSystes
Simulation) Procedures:in System Sisulation:
Expressing Peefereancs rata in Iguation Form:

Component Sisulation (for boilers and
furnaces" centrifugal add absorption uatqr
chillers; heating coils,.cooling and
dehumidifying ;oils, reciprocating

40
compressors, ma -,tooled end air-cooled
condensers, cdo towers, water-chilling
evaporatork, Fump . fans, condensing units,
engines, controls, heat transfer to pipes and
ducts, and part-load performance'of unitary
air conditioners); Refined vs. Streamlined
Procedures for Simulating Systems; and
Simulation of Selected Systems and Iubsisteus
(i.e.. cutdopr air control, tared:1el reheat
system, dual-duct or multitone system,
variable-air-volume system,. al,r-watet
induction units, decentralired heat pump,
internal-source beat pump, and combined air
system and perineteeconvectors). (BM

Availability:' American Society of Ibmating, ,

Refrigerating and Air-Conditioning Engineers
Inc., 345 East 47th St., Newyork, VI 10017
*10.50 .

Stucker, J.P.
Rand Corp.
Address: Santa Monica, CA 90406
The Impact of Energy Price Increases on

Households: An,Illustration

Report Mo. P-5585, 31 p.
1976 ,

Sponsor: federal Energy Administration
Abstract: Estimates of the, impact of energy

prices on household consumption indicate:
(1) that direct entrguexPenditures are
regressiveHi.e., is income increases, the
'proportion spent for energy declines); (2)
that indirect energy'expenditeres,,which
represent over half of all energy
transactions', are regressive; and (3) energy
taxes are also regressive, especially `utility
gas taxes. ptraates were made by
input-output analysis using 1960 and 1961
data, which was updated to reflect current
prizes. Tables analyze both direct and
indirect expendituree,brincome level and
percent .of total budget. Food and fuel
comparisons show that in 1972 and 1973 the
average household income before taxes was
S10,185, of which nearly 161( vent for food
and 10, for, energy. The implications for
publid policy of the results of,this study
are discussed. (DCK)

0 .

Sweeney, J.I.
Federal Energy Administration, Office of Po1ic7

Analysis, Office of Energy 'Systems aodeling
.and, Forecasting

Address: Washington, DC 20461
Economics of Depletable Resources: Market /Parcel

and Intertempc 1 Bias

Report Jo. PH-2556 3, FEA/B-76/028, 46 p.
30 JUn 19)6 _
Abstract: This paper examines optimal and

market-determined extraction patterni for a'
depletable resource available (at d -cost)
from many reserves of various grades. It.is
shown that under a geneill set of conditions
optimal allocations of a depletable resource

'

can be supported by otpurely competitive:,
market. The corcepOlif tire- varying Market
Imperfection. Function is introduced.
Properties of this function are shorn to be
sufficient lc detereime whether specific
market form will overertract or ndereztract
the resource (in comparison to a competitive
allocation). finally, the intertemporal

' biases associ ted',with depletion allowances,
monopolies, eztetnalities. vuleesability
coats, and price regulations ere analyzed by
aking,ues of the Market Iepetfection
Functions aasoCiated With each market
structure. (16 references) ((Ruth)



Availability: NTIS-

Slake 6 Reneese Tishman Research Corp.
Address: ,S61, 110 West 50 Street, New York. NY.

10020: TU, 666 Fifth Avebue,'Seu York, NY
10019

Energy Conservation in Existing Office Buildiags,

Tolosa Report/Phase I. Volume 2.

Appendices tol.Report/Pheme
-

1977 , -

Sponsor: Energy 11 h and Development .
Administratioa5 tieisioe of Buildings and:
Induetry .

Abstract: Activities complete dating Phase I of
this study aredetiled,i luding: (1) a

dencription cf.'cffice boild gs in Nev York
City in eerms Of physical an prating
characteristics and erergy cot ion: (2) .

an analysis of tie inter-relaticiships
between these'cheracteristics and energy
consumption; (3) the development of a
-statistica7, methodology for representative
eample,seldctiomOend (a). an analysis of
e nergy consuopticm catterhs prior tc and

r after the 1473 'cil estargo. . A preliminary -.47

evaluation indicates that,, desrlte owners.'
and eanageral'lack of krowledge on energy
consumption in their tuildings,/eaneigy.
savings of 123 have occurred 1.0 New York City
office buildings betweer 1971/11972 and
197e/1975.. This, study illustrates that there :
exists ,11 wide spread in phyaidal

t f,retrofit.

characteristics, operating pr cticeS, and
er('ergy, consuoption-catterns in office
buildings; therefore, a sarie .o

e easdres say be recessacy. These building
characteriStici seem to to related to energy
consumption: egg, hours of lighting, hours
Of perisetet beating and coolicg, and types
Of perisetet'aystes. The Phase I h

suggests the-following reeds: the need foX a
uniform building snorgy inforeation fore to
be adopteCby the ;delete asepublic sectorpg
the need fora neticnally,accepted system of
normalisation of energy consumption for
occupancy /utilization axe] meatier condition':
the need for.a.rational representative sample
which can be used to gauge energy consumption
patterns and practices; the need fora major
effort to educate building owners ottthe
impoytance cf tracking consumption, comparing
patterns with others, sod etalcating
potential an on-going conservation-aetrods:
.end the need\ 0 a large-scale effort tc
correlate cos er,sisulation design progress
with actual op tigg results. (MB)

.;:o,.
; oz,- t, ,

; I

. k". q.,:

Systems Consultants IDCA-*N'."
Address: 3255 Wing St...lairlaego, CA
The Application of VedoTers, Fossil Technologies'

to the'tnergy Seprlykl*aed Profile' of Q.S.
Starse,and Region" ?,,,,

SO. p. 4

r-

Jan 1977
Sponsor: Energy Research and Developent

Administration, Cffice of logien Energy
Abstract: Seversiconclusiota emerge frca an

analysis of the supply, demand and
utilization-profiles Cf the M.S. Census
Regions and the states end the evaluation, of
near-term Apasil fuel and associated , ,,

_technologies.' Based op energy auppliees and
utilization, the five region, with the most
critical energy problem., in order of
severity, sr*: 4the North _Central, the West
South,Central. the Riddle atlantic, the South.
Atlantic and New England. The following
'near-term technologies Appear to offer the
widestpplication and are most likely to....
ave.a.ssijor infect on.the supply /.demand
energy characteristics cf the regions :,.-°

.

. .
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direct combustion of coal in atmospheric
fluidised beds: low-btu gas froecoal for \

power 'generation and-cembined cycles; power
plant technology; hige-btu, gasification in
entraided and fleldited beds; improved.
railroad cosihandling facilities; direct
combustion by fuel substietioni low-btu gas
for process heat; improved anderground.and,
surface coal extraction technignes: coal!
slurry and coal-gas pipeline transport '

systems; and conservation in the
e residential/commercial,and vehicular

transportatiodeectors. Transportatan
systems la.g., railways,-pipelines. ships)
are the vital linkages between the fossil
.energy supply centers End the fossil energy
demand facilities._,ERDA1g programs should
consider energy in totI.,systems sense,
including transportation Systems as eell as
supply and demand technolOgies. .,......'1,urtber

analysis of the *canonic; of coal lanversiom o

istnecessary. ... Considering:the rrent
1Fookof deregulatdd andior.increaee :, sloes

at the well-heid for hateral gas* t -, ': '

.elasticity of the price of both natural...gas .°

end petroleum products ehoeld be'studied.
.... ' The delineation of new' regional
divisions with compatible energy supply, . ,.

demand and utilisation characteristics would ,

enable the formillation of 11D6D strategies .
applicable to each region. Ranyief.the
'states have detailed .'professional reportson
energy supply and-deeand,' with data and
recommendations that would provide valuable
inputs to ISDPis RIAD planning. Increased

contact and direct working relationships
-between !ODA representatives and state energy
officials are suggdated. (29 references)
Oros Conclusions)

Taneir, J.
,Oak Ridge National Laboratory, oVNL-NSF

Environmental Program,
Address: P4o. Box I, Cak Ridge, TN 37830
Residential Consumption of Electricity, 1950-1970

Report No. 011NL-NSTI1P-51, 33 p.,
Jul=1973
Sponsor: National Science Foundation, SAWN Program

kbEiraCti She growth of residential electricity
use between 1950 and-,1970 is examined on the
basis of increases in the.number of,
households, Gusher of appliances, and the
average annual electricity consusption per
appliance. Increased electricity use per
household accounted for 73% ofethe growth of
residential electricity consumption, while

' 27% of the gOwth was due to an increase in

the number of households'. Consumption
patterns are defined which illustrate the
factors accounting for the, increase fro 1800.'
kWh per hoisehold in 1950 to 7000 kWh per
household in 1970. Tha greatest potential
foromare efficient energy use occurs through

'

insulating houses titter, shifting from
electric resistance beating to heat pumps,
using ,more efficient air conditioners,
substituting fluorescent for incandescent

refrigerators,
improving insulation for

refrigerators, f eeeee rs, and water heaters.
.4Imeediate Lsplemontation of these energy
conservation. "ensures would result in a 30 to
110%,:reduction in residential electricity

.,:consumptiO. The number of households,
number.of appliances, )and average andeal
electricity use.per appliance are projected.
to 1990 to obtain the total electricity
tonsumption per appliance. The sum of the
disaggregated projections is compared to
other 'independent projections based on
extrapolation' and econometric methods. (Ruth)

Availability:
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Tansil, J.; Boyers, J.C.
Oak Ridge Naticeal Laboratory, CRII-NSF

Enviroamental Prcgram
Address: P.C. Box. 1, Oak Ridge, TI 37830
Residential Oemaid for Electricity

Paper presented at 115.e-BIT 'conference on Energy:
Denand,tenseteation, and Iretitutional
Problems Read at B.I.T., Pebrumr.e 12-14,
1973, 15p.,' pcoceedings published by MIT
Press, a.s: Macrakis (ed.), 1974, 556 p.

Pot 1973
Spenser: National Science Foundation, Rann Program
Abstract: The grcvtb of residential electricity

use for the period 1950 to 1970 is examined
from the atandpcint of inoKo in the
nusbet of househclds, appliance saturations,
and the 'garage annual electricity
consumption per pliance.` Growth patterns
a defined h illustrate the factors
cco for the."Inerease frc 1800 kwhr

per bon/8416°10 it 19;0'tc 7000 %eh; per
household in)197C. Space heating, eater
heating, and air codditioning have sep11
saturations, large average anneal
consumpticns, and the greatest growth
potentials fcr contributing tc the
residential, lead. Energy ccn 44444 tion is
stressed through (1) the isportance of
housing insulation, (2) more efficient room
air conditieners, and (2) the substitution of
heat pumps fcr electric resistaace boating. 'et-

1 The nester ct householdm, appliance
sataratices and ge ancual electricity
use pee app:lietice are projected to 1990' to
obtain the total electricity ccesuaption per
appliance. Tee sus of the disaggregated
projections Jo compared to ether independent
projections based on eztrapclation and
econometric methods. (lath)

Availability: HIT Peess'S25.00 for entire
proceedings

°

Saw, D.J.
latiodal Petroleum Ccunci], Cosu'itf on Energy

Conservation, Besidentiml/Ccomercial Task
Group,

Address: 1E25 K Street AV, Sashington, rd Nooks
Potential for Energy con 44444 tica it the United

States: 1474-1918. BeeiBential/Commercial

This report served as the basis fcr Chapter 3 of
SEc'e'report "Potential for,Energy
Consecration in the United States:
1974-1578," published oe Sept. 10 1974,/151

1974
Abstract: Energy conservaticn' aaaaa res are

studied that could provide significant
reduction in actual or projected energy
consumption levels in residential and
commercial markets daring the peiiod
1974-1971. Sae .following energyconservation
measured-cffer the greatest potential savings
in the residential sectcr, by Ender of ,rank,:
setting theriostate bath tc ee degree
during heating geasoE; insulating ceilings;
setting rater h1 tart back to 120 degrees;
weetiserstripping,and caulking: tuning-up
furnaces; and installing stern doors and ,

windows. It is *stinted that*those six
consvlation actions cocld cosult in energy
savings of 1.6 quadrillion Btu's per year, or
13.21 of the total residential demand.
Energy coeservati is the
coeserciel sector isclede: establishing 68
degree occupied therecatat setting
in apartsents, betels, nd motels during
heating season; 'establishing 5 degrees night
thermostat reduction belev day levels in .

apartpeate and 10 degrees redaction for
commercial buildings daring uncccupied'bours;
weatherstripping and caulking; providing for
scheduled mainteraece of egnipsent and
ayatome; and insulating ceilidge. Other
important caving. methods that require no
capital investment are es fences: rSdacing

lighting levels; establishing iDiSU
ventilating-air raga/resents for occupancy
periods; establishing a cooling comfort level
of 78 degrees'if'basic energy is necessary;
and ceasing ccoling of building one hour
before termination of occupancy. The
conservation actions listed for commercicl
establishment:: could achieve savings of about
1.0 quadrillion Btu's per year, or 8.3% of
the total commercial energy consumption. (33
references) (E/E)

Availability: National Petroleum Connell, 1625 K
St. NW, Washington, DC 20006 35.00 '2

Taylor, L.D. -

,Arizona Univ.
Address,: Tucson, AT
Decreasing Bieck Pricing and the Residential

Deaand for Electricity

Published in "Proceedinge_of the workshop on
Energy Demand;` I.D. llordhaus, ed.,
.Internatiosel Institute for Applied Systems
Analysis, Lazenburg, Austria, Report No.
CP-76-1, COOP-7505110, pp. 43-67

1976
Abstract: Decreasing block pricing creates both

theoretical and econometric problems in
analyzing electricity demand. It is
difficult to aesetss the relationship of
demand and price, for instance, because the
consumer faces, not a single price, but a
price, schedule from' which be purchases blocks
at a decreasing snrginal price. Model --

results shoe that, in the short ran, it is
better to relate average price to actual rate
schedule in cedar to avoid problems of
siaaltaneity and identification. Residential
Consumption, in the Wart ran, is constrained
by electrical appliance stocks, but in the
long run, the stock can vary And be kept in
equilibrium with the amount of utility
demanded. ,(19 references) (DCK)

Taylor, L.D.; Blattenbergetli, G.R.; verleger,
P.K., Jr.

a
Arizona Univ.; Data Resourcs Inc. .., .

Address: DR/, 29 Hartwell Ane., Lexington, SA
02173 ',

The Residential Demand for Energy. Volume I

Final Report, Repent No. !PRI TA-235, Research
Project 431, 14e p.

Jan 1977
Sponsor: Electric Fewer Research Institute
Abstract: This study focuses on the residential

emend for energy e'er the period 1956 to
972, with principal emphasis on the
sideatial demand for electricity. The
udy has as its primary goal to dial with
reasiug block pricing in the sal. ar-------....,

Lectricity in a manner that is appropriate
heoreticeily and mitosometcically sound. To
his end, a complete new price dateset ens
coestructed that is rived fro actualiresidential rate sch ales published in the
National Electric Rate Book. The price of
e lectricity is represented in the econometric
-demand faactions as the marginal price plus a
measure of int aaaaa ginel expenditure. The
basic unit of ob ion is the state, and
the models are estimated'using the
variance - components technique pioneered by
Balestre and lerlove. Two types of dynamic
models are estimated, logarithmic
flow-adjustment models in which appliances
stocks do not appear explicitly, and
stock-adjestmost.models in chick they do. .

+ The latter models suploy 1 estimates for
the years. 1960 to 1972 of 11 types of
e lectrical appliances that were constructed
by Data Resources, Inc. specifically for tho
project. The results of the study: (1) tow]
once- and - for -all any notion that the price of
,

,

ti
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electricity is not an isportant determinant
of the encunt of electricity that households
consuse; ..., (2) establish the practical
importance of proper modeling cf
decreasing-block tariffs; ... and (3) suggest
that the long-run piice elasticity for the
residential demand for electricity may not be
as large as previous studies have indiCated.
(68 references) (aath, abstract modified)

Availability: Electric Power R h institute,
3412 Hillvier Ave., Palo Alto, CA 94304

Tennsissee Energy office
Address: 250 Capitol Hill Building, Nashville. TN

37219
Recommendations for Greater Energy Efficiency in °

Iarge.Euildings

ileport No. NP-20678, 7 p.
1575
Abstract: A detailed list of energy saving

suggestions; these recogsendatiOns
concentrate on idea-joggers" tc lover Amend
rather than a higher standard' approach.
Suggestions cover lighting, air conditioning,
butatiAlg. air circulation.' electrical
equipment, water, insulation, and maintenance
in large buildings. Emphasis is on turning
things on only when they are needed and -

keeping buildings and env/invert at peak
perfOrsance. (14 retort:me.) (my

Aveilability: TIC

Tennessee valley Authority, Poser Marketing
Division

Address: Chattanooga, TN
Guide for CalculaticniCtif Electric Spa61 Heating

and Cooling

20 p.
Bar 1972
Abstract: This.repor

calculating hoe
residences erect
discussion cf moan
storm sashes, fir
sweating is press

reviews the fundamentals of
g regcliesents in
r buildings. 'Aneral
ation, weather ipning,
lace daspere, and window

ted first. Types of
electric heating are described, followed by
an explanation of estimating kith consumption.
Tables cf heat loss calculaticfs for a
sample residence, heat pain) performance data,
wire sizes for'haater circuits, heat loss
coefficients, and normal degree days for
heating season- for cities in the TvA area are
included. Instructions for estisating the
cooling lcad and cooling load table, are also
presented. (MPG)

Tree, D.P.; Hamilton, J.F.
Mae. Univ., Dept. cf Mechanical /lingering,

Ray V. Herrick Latoratozies rr

Address: vest Lafayette, IN 47906
Energy Requirements of Residential Bowls

Paper presented at the Conference on Improving
Efficiency in HYAC Equipment and Components
for Residential and Small Commercial
Buildings heldCotOber 7-8, 1974 at Purdue
University, pp. 202-213

1974
Abstract: In oresr-to effect (Fedi size and use

the heating2And-air-cond tionitg equipment
for residential hose, all energy inputs
into that house should to known. It i
difficult to Lind or predict values of &any
of these anergyAmputs. In a study conducted
by the staff of the Ray V. ,Merrick
latoratories..icur house. were designed.
built and instrumented to stud) the comfort
provided ty and. the operating characteristids
cf four different heating and

N

51

Air-conditioning plants (a split-type, gas
operated heating and cooling unit; gas
furnace and electric split-type air *.
conditioner; packaged, air-to-air heat pump;
baseboard resistance electrical heaters and
electric air conditioning). As part of this
study the energy input to each house, the
energy input tc the heating and cooling
equipment, and the energy input to mome of
the major appliances were measured. This
paper. will discuss and give values of these
energy inputs. (5 references), (meth.
Introduction' modified)

Tyrrell, T.J.; Cho', W.S.
Oak Ridge National Laboratory,' Energy Division,

Dept. of Analysis and Evaluation
Address: Oak Ridge, Tennessee 37830
Forecasting Electricity Demand: A Range of

Alternative futures

To he published in the proceedings on Systems
Thinking and the Quality of Life, The Society
for General Systems Research - AAAS Annual
Beating, New York City, January 27-30. 1975,
12 P., 20 references

1975
Sponsor:. National science BANN Program
Abstract: Many government and utility icrecasters'

regard the sharp decline in electricity sales
during 1973-1574 as a temporary phenomenon
resulting primarily from stringent energy
conservation efforts. Little has been
attributed tc the impacts of higher
electricity prices and interfuel
substitution. This explanation is in sharp
contrast to our econometric analyses under
which significant price-demand relationships
were estimated. The paper forecasts future
electricity demand based on econometric
models, which specify the relationship
between electricity sales and major causal
factors for residential, commercial, and
industrial sectors. We conclude that if
future prices of electricit y and other,
substitutes fall into oar assumed range, the
total electricity demand in the U.S. will
increase by 5.0 percent tc 5;6 percent per
year during 1973 to 1985. (20 references)
(auth)

7
V.S. Congress

Energy Policy and Conservation Act, Public Law
94-163

94th-Congress, 5.622. 99 p.
22 Dec 1975
Abstract: The purposes of the Act are: (1) to

grant standby authority to the President to
impose rationing, to reduce energy demand
through conservation plans, and to fulfill
obligations under the international energy
program; (2) to create a Strategic Petroleum

. Reserve capable of reducing the impact of
severe energy supply interruptions; (3) to
increase domestic fossil fuel supplies
through price incentives and production
requirements; (4) to conserve energy supplies
through conservation programs and through
regulations, misers necessary; (5) to improve
allergy efficiency of vehicles, major
appliances, and certain other consumer
commodities; (6) to decrease demand for
petroleum products and
providing fcr.greater use of cos esounces;
and (7) to assure reliability of uggy data. e
(BIB)

Availability: GPO 11.20

U.S. congress, Congressional Budget Office
Addfess: Washington, DC
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President Carter's Energy Proposal*: A
PersPective

Staff Working Paper, 154 p.
Jun 1977
Abstract: This wcrking paper is intended to

assist in the Ccegressicnal debate by
offering an independent evaluation of the
prorcsed energy prcgras., . . The report
focuses on the major enen0 initiatives of
coal ccaversion, the cm's oil equalization
tax, natural gas Fr/rive, hose insulation and
solar equipment tar credits, and the tee
autcaobile-re latad prcpcsale. Secondary
proposals, quch as standards cm new
appliances and nuildinge, which altcgetber
the Adainistcaticn estimates account for less
than 30 percept of the pctential savings, are
not add d in this report. Essentially,
the paper has five major objectives: to give
an overview of the general strategy, to
provide analysis of the ajcr initiatives, to
convey information abcut the incentive
mechaa me, tc indicate ehcrt-nun
macroeco sic ispacts, and to, specify
possible anges in the distrituticn of
income. Ch pter II offers a general
orientation, describiag the overall
pnilrerFhy of the President's approach and
its critical eatures, and placing it in the
spectrum of p asitle alternatives. perhaps
more isportan , however, it specifies a
friaevock for evaluating the individual
proposals tb t is used throeghcat the
subsequent c apters. Chapters III through
v// evaluate and analyze the major energy
initiatives within the package. Chapters
VIII throug I attempt to assess the general
costs and b netlts of tbemajcr proposals.
Budget cos s, accoeconcoic effects, and
distributi nal*inracte are add d in these
final thr chapters. (fro. Sccpe of the
Report)

Availability: GEC, Stock No. 052-070-01,044-1

a

C.S. congress, Office of Technology Assessment
Address: Washington, CC 20510
Analysis,of the Propcsed National !porgy Plan

Report No. OSA-E-51, 248 p. ev,

Aug 1977
Sponsor: U.S. Honed of Hepresentatives, Committee

on Science and Ischnolcgy: U.S. House of
Representatives, Comaitte on Interior and
Insular Affair*

Abstract: The National. EaergyPlan, which was
presented to Congress or April 20, 1977,
prescribes gcale and prioiciples to guide the
naticn'a energy future. The Administration. e-

also auteitted legislaticn tc implement the
Plan. she purpcme of this study was to
provide Cengresa with an independent
evaluation of the Adminlmtratica's proposals
and their social and eccaosic effects. Task
groups were bled tc assess the Plan's
'likely impacts on energy muscly, energy
deeand, and mcdiety eke whole. An
additional task group esained the cverall
policy imslicaticns of the Plum. ... The
report .hegins with en.esecutive summary,
including the majcr conclusions on supply,
demand, and societal ieracts. Chapter CI
provides em overll.perscective on the Plan
and'Its policy implications. There follow
chapters foi each of the three impact areas
and the i that need to. be considered.
finally, theme are tvc aspendisess the first
measures the @seritude cf the energy problem;
the seccnd analyzes the effect of energy
price changes on the supply cf fossil fuels.
(27 references) (fres Fcneword)

Availability: GFC 14.00, Stock Mo.
05r3-00020-8

4

U.S. Dept. of ,Ccaverce; U.S. Dept. of Sousing and
Urban Development

Addressr Washington, DC
Annual Housing Survey: United States and

Regions. part A - General Hemelog
Characteristics

Annual publication, Current Housing Reports
Series H- 150 -73A for 1973 data, v.p.; Series
0-150-74A for 1574 data, v.p.; Series
H-150-75A for 1975 data, v.p.

Jul 1975; Aug 1976; Apr 1977
Abstract: Statistics are presented on general

housing characteristics from the Annual
Housing Survey for theJO.S. by inside and
outside standard metropolitan statistical
areas and each of the four geographical areas
(Northeast, North Central, South, and west).
laformatioa is provided on the size and

Characteristics
of the housing inventory, the

Characteristics of its occupants, and changes
in the inventccy resulting from new
construction and from losses. Statistics are
based on information from a sample of housing
units, -collected by personal interview.
Contained in this publication are as
introduction; a summary of findings with text
tables; Appendix A, which describes the
geographic area classifications and provides
definitions and explanations of the subjects
covered in this report; and Appendix.B, which
presents information on sample design,
estimation, and accuracy of the data. (BYB)

Availability: GPO $4.00, 1Sock No.
003-024-01368-1 for 197, Survey

a.
U.S. Dept. of cosmerce, Bureau,ofAiconosic

Analysis
Address:,Vashingtcn, tic
Survey of Current Eusiness

v.p.
Monthly
Abstract: Bachoonthly report provides

comprehensive coverage of business and
econoaic conditions including nationarincome
and balanCe of payment statements. In-depth,
articles on various economic subjects are
also included. Weekly supplements provide
advance inforsation on selected data. (588)

Availability: GPO $48.30 annual subscription
including weekly supplements

O.S. Dept. cf Ccuserce, 8 f Economic
Analysis

Address: qashington, DC
1975 easiness Statistics. Twentieth Biennial

Edition

Biennial supplement to the Survey of Current
Business, v.p.

May 1976
Abstract: This publication presents the

historical data for approximately 2,500
series that appear in the S-pages of the
Survey of Current Business, published monthly
by the Bureau cf Eccnosic Analysis. Data for
the national income ,and product accounts
reflect the recently cosplitted beschaark
revisions. Data are shown annually for the
Tears 1947-74, quarterly for the years
1964-74. and tenthly for the years 1971-74.
Explanatory notes are provided for each of
the series in a separate section. ... The
appendix to this volume provides monthly or
quarterly data for earlier periods fohalmost
400 of the more important series. (frok,
Foreword)

esilMoility: GPO $5.1,0

-a
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U.S. Dept. of Cosi:erre, Bureau of the Census
Address: Washington, CC 20233
Households with Television Sets in.'the United.

Areree, Japuacy 1969

Current Housing Beperte, Horsing Characteristics,
Series B-121, MO. 15, 8 F.

Jan 1969
Abstract: Data axe presented on households

equipped wAth television sets. Information
is presented on the-'percentage,ef heuseholds'
with one or more than ore set -in the U.S. and
various regions cf the U.S., characteristics
of households and heads of households by
number of sets cud by type of sets, aud other
related data. (BIG)

Availability: GPO

U.S. Dept. of Commesce, Bureau of the Census
Address: Washington, CC
-Statistical Abstract of the United States,
1975; 1076

Annual publication, Mational Data look and Guide
/ to Sources, 96th Annual Edition, 1050 p. fer
1975 Abstract; 97th Annual Edition, 1049 p.1:
for 1976 Abstract

1975; 1976!

Atstract: Statistical data are included in the
following categcries: copulation; vital
statistics, health, and nutrition;
immigration and naturalization; education;
law enforcement, fedeial courts, and prisons;
area, geograchy, and climate; public lands,
parks. recreation, and travel; labor force,
employment, and earnings; rational defense
ad veterans affairs; social insurance and

lfare_services; inecmee expenditures, and
ealth; prices; electiote; federal government
finances and escloysent; stets and local
governsent finances and employment; banking,
finance, and insurance; business enterprise;
communications; Fewer: science;
transportation - land; transportation - air
and water agriculture; forests and forest
products; fisheries; mining and ioeral
products; construction and housing:,
manufactures: distribution and services;
foreign commerce and aid; outlying -areas
under the jurisdiction cf the United States;
comparative internaticoal statistics; and
metropolitan area statistics. (DCM)

Availability: CPC S10.50 (cloth), Stock No.
0324-01049-e; $8.00 (Facer). Stock so.
0324-01c50-0-for 1975 Edition; 110.50
Acloth); Stack Nc. 0037:C24-01173-5; $8.00
(PaPer),__Steck -Se. 00I-C24-01174-3 for 1976 .

tai tion
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U.S. Dept. cf Commerce. Bureau of the Census
1970 Census of mousing, Detailed !leasing

Characteristics, United States ummary

8C (11 -81, 480 p.
Jal 1972
Abstract: This report presents statistics on

detailed characteristics of housing units for
the United States, racism., divisions,
states, and certain other areas. Tables are
presented on the following subjects: susaary
characteristics; total housing units; total
population; occupancy characteristics;
vacancy characteristics; utilisation
characteristics; cleating characteristics;
structural characteristics; oecipient, fuels
and appliances: amd financial
'Characteristics. The subjects covered in
"this report are all drawl; from, the 15% and 5$
questionnaires. (MPG)

Availability: GPO

U.S.'Dept. cf Cossence, Bureau of the Census
Address: Washington, DC
"" Selected Data from the 1973 and 1974 Surveys '

of Purchases sad Ownership

62 p.
Jul 1976
"Abstract: The Surveys of Purchases and wmership

were conducted in the fall of 10 and 1974
as supplements to the Annual Housing Survey.
Data are presented on consumer' ownership;
availability, and purchases of automobides
and major household items. Socio-economic
factors aftiffting ownership and purchases of
Ctrs and a iances are surveyed (e.g.,
income, age of head of household, race and
Spanish origio, location of residence, and
tenure of ,houiing unit). Data collected from
the 1973 and 1974 Surveys of purchases and
Ownership are to be published in an issue of
"Coneamer Baying Indicators, Series P-65 in
the Current Peculation Report Series. (MB)

'U.S. Dept. of Cosserce, Bureau of the Census
Address: Washingtor, DC
Current Population Reports'

Publication Series F-20, P-23, P-25, P-26, P-27,
P-28, P-60, and P-65

Abstract: Current Population Reports, which
consist of eight separate report series,
present data derived frgi the Current
Population Survey, a mafitbly sample survey of
about 47,00C households. These Current .

Population Reports present data on household
reldticushic, age, race, and sex; marital
status; number, presence, and age of
children; number of children ever torn; first
marriage; level of educational attainment;
occupational group labor force status;
family income; veterans' status; and
mobility. The eight series are as follows:
P-20, Population Characteristics, with 15
reports issued per year on school enrollment,
educational attainment, characteristics of
persons, families, and households, fertility,
and mobility status of'civilian population:
P-23, Special Studies, issued several times
per year on varying subjects (e.g., reports
on black population, lserican youth, the
aging, survival rates, population in
sets olitan and nonmetropolitan areas,
fe ility indicators, and female family
heads); P-25, Population Estimates and
Projectio0s. a monthly and annual series;
P-26, Federal-State Cooperative ?regrew for
population Estimates, a periodic publication
which cetera copulation estimates by county,
percent change for estimates from previous
year, and comconints of change--births,
deaths,-let migration - -by county; P-27, Farm
Population, an annual report on the size of
farm popUlatiOn and selected'population
characteristics; P-28, Special Censuses, a'
"el-anima publication covering the age,
sex, race, and change in population in
specified areas; P-60, Consumer Income, which
is published several-Claps each year and
i odes date on-the money income of families
and. s, household money incase and
selected Social and economic characteristics
of households, and characteristics of the
low-income pi:colitis:3; and C nmuser
Buying - Indicators, covering household
expenditures on cars (new and used),

.

appliances, and selected other durables, and
expenditures by age and race of household
head and by income. (BED)

Availability; GPO; Pgpulation Series Reports sold
as a single consolidated subscription, $56
Per yr.

c

U.S. Dept. of Commerce, Bureau of the Census
Address: ashingtcn, DC
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1967 teesus of Construction Industries. 'Area
Statistics: United States Sumeary, ...

Statiatica fcr Ccnstruction Establishments
iffth and without Payrcll

Report No. CC67-A-1,'27 p.
Dec 1970
Abstract: This report summarizes 1967 Census 6f

construction Ipdustrie data derived fres the
final reperts already published for each of
the States. During 1967, there mere a total
of 794,8314 establisheents in the United
States operating primarily as general
contractors, speclal trade contractors,
operative builders, or subdividers or

''' developers. These establishments had total
receipts of 11O1.7 billion. Ir tables 1.and
2 of this repert, summary statistics are
provided for all establishments and.also
separately for the employer grcup (those
establishment: with payrc11) and for the
nonesployer group (those establiahments with
to payroll). There were 42E,Cf7 '

establishments, or 54 percent cf all
construction establishments in the United
States, tiadb&ards.S001:444.1,osesas.! They

t

account d for only obcut 6 percent cf the
. .total r ceicts of all constructiOn -

establi besets. There were 31E,771
establishments, Cr 46 percent cf all
construction establisheenta, that were
"employers," and they accounted for 54 percent
of total receipts. California ranked first
among he States on the basis cf the greatest
number of ccnstroction eatablishmeets (with
and without paycc1.1) and on the basis of
total receipts of all establishsents. New
York ranked second. Tables 3 through 9
provide consideratly scum detailed
information foi the erployer grcup. Total
receipts far these establishments in 1967
amounted to 595.9 billion, of thich 192.6
billion were receipts fcr construction work.
These establishments made payments for
construction work subcontracttaVto ethers
amounting to 123.1 billicn, Leaving net
construction receipts of abcut 169.5 billion.
The construction/establishments with payroll
in the United States made payments for
purchased malerials, cosFonents, and supplies
in the ascuqt of 129.4 billion. ... Average
employment fcr the year in these construction
establishments in the United States totaled
3.4 rillicn emplcyees. 'fetal savroll for
1967 amounted tc S24.2 billion. .

Construction establishments with 10 or more
emplcyees, while repreaenting only 18 percent
of the total number of esplcyer
establishments in the °cited States,
acccunted for 75 rercent of the total
receipts of all employeeestablishments."
(from Special TeSt)

Availability r GPO 10.35

O.S. Dept. of Commerce, BOCCI* of the Cenaus
Address: Vashingten, DC
Construction Assorts(

periodic Resorts, Series Noe. C20, C21, C22, C25,
C27, C30, C40, sad C41, v.p.

Ahltract: This eries.of Census retorts on the
construction industry coneist of these
periodic publications: C_20, Hcusing Starts,
a monthly report which :provides estinates of
total housing starts and number of mew
housing units started by'private and public
ownership; C21, Rew Residential Construction
in Selected Standard Betropolitn Statistical
Areas, a quarterly publication; C22, Housing
Completions, a cntbly report ubich provides
both unadjusted and seasonally adjusted data
on the number of new srivately cwned and
publicly owned housing °pits ccmpleted each
month; Ca!, monthly publication, entitled
"yew One-lamily Houses Sold and For Saler.
(formerly Soles of New One-Patily Moses°,
and an annual publication, entitled

. _

52 0

Claracteristics of New reline .(formerly
"Characteriaties'of See e-Pamily Homes.),
which provide information on new privately
owned, onet-family homes (expanded to
ulti-familylicusieg in 1976 annual report,

C25-76-13) sold dnring the month end for sale
at the end of the month, together with
related annual data and figures for previous
months; C27, Price Index of New One-rainy
H04883 Sold, a quarterly report; C30, value
of Mee ConstructiOn Put in Place, a tenthly
report; c40, Housing Authorized by Building
Permits and Public Contracts, a onthlY and
annual publication; C41, Authoried
Construction, a ionthly report; C45 -1975,
Housing Units Authorized fcr DemolitiOn is
Permit-Issuieg FliceS: 1975,.an annual
report presenting data on housing authorised
for demolition in 326 cities with a
population of 50,000 or more, all Winos, and
Camila regions and divisions; and C50,
Residential AlterationtAnd Repairs, a
quarterly and annual report. (BM

Okf

U.S. Dept. of Cosmerce, Bureau of the Census
Address: mashington, DC 20233
1972 Census of Selected Service Industries.

Subject Series

Report Nos. SC72-S-1 to SC72-S-8, v.p.
.019/5

['act; Conduct:d in 1973 as part of the
economic censuses, the 1972 Census of
Selected Service Industries is an enumeration
of selected service establishments is the
U.S.. This Subject Series consistsiof eight
riports, including the following: 4SC72-S-2
(Hotels, Motels, Trailering Parks, and Camps)
which presents statistics on major sources of
receipts, number of guestrcons, weighted
average percentage of occupancy, period
establishments started operations, type of
facilities available, and resorts by major

0; source of receipts end by ge length of
stay: SC72-5-3, !lotion PictureIndestry, .

providing data on receipts by Bourse,
promotional expenditures, admissions and
capacity, and period first operated as
theater; sc72-5 -4, Legal Services, with data
on operating expenses, personnel and payroll
by occupation, receipts by claps ofaclient,
and prisery field* of practice; SC72-S-5,
Architectural, Engineering, and
Land-Surveying servfqes; SC72-S-6,
Arranges.* of Passengerger Transportation,.
which presents atatistics for travel
agencies, tour operators, and related
services; SC72-5 -7, *Deregulated
Carriers and Public Warehousing, which
presents data on bus carriers, track
carriers, and public warehousing; and
SC72-5-84 Miscellaneous Subjects, including
statistics on laundry, cleaning, and other
garment services; funeral service and
crematoria a; advertising agencies: credit
reporting and collection agencies; portrait
photography; commercial phctograpy, art,
graphice, and related design; computer and.
data processing services: commercial

.research, development, and testing
laboratories; automotive rental and leaning.,
without drivers ;' automobile parking;
automotive services: performing arts; bowling
establishments; commercial spectator sports
and amusement parks; dental laboratories;
central administrative offices and
auxiliaries; and capital expenditures end
other financi/ data. (MB)

Availability: GOO 1

U.S. D4pt. of Commerce, II
Addre z Washingtca, DC
Carr. Industrial Saporta

f the'Censl



472.1,

Periodic Repotta, v.F.
Abstract: This series of motthly, coaster'', and

aneual [evicts provides cucrent statistics on
commcdity production and shipments. Included
in this series are the fcllcwicg reports:
83-1, Manufacturers, Shipsents, Inventories,
and Orders, mcnthly reperts with data on
value of manufacturern, shipments,
inventcries, and order., by industry group;
Basket categories and supplementary Series on
capital goods, defense Frodscta, and
honsehcld durables; and value cf
manufacturersioinventcrien ty stage of
fabrication, by iodustry,group; 831.6, ..1.'

Manufacturers, Shipments, Inventories, and
Orders: 1958-1976 (Revised), in which the
monthly data in M3-1 have been revised;
MA-34M, Selected Heating Equipment, an annual
publication whichpresents statistics on the,.
.quantity and valve of ssaufactrrerel
shipments and inventory of selected heating
equipment; HA -358, Air-Conditicaing and
Refrigeration Equipsect, Including Warm Air
Furnaces, an anbcal repert prcviding
statistics co the quantity and value of
anufacturern, shipments of air-conditioning,
refrigeraticn equipment, and ncnelectric warm
air furnaces; MA-358, Office, Cceputing, and
ACcounting1Bachines, an annual report
presenting data cn the suantity,and value of
shipments of office, comeuting, and
accounting sachices and related equipment;
Np-368, Electric Lamps, a gcarterly report.
with an annual summary, including data cn the
quantity c8 prodaction,and end-of-quarter
stocks, and the quantity and value cf
shipeehts of electric lisps each by product;
MA-36t, Electric Mcusevares and Pans, an
annual report.which presents statistics on
manufcturers, :shipments of electric"
housewares and fees; MA-36P, Major Household
Appliances, at arnhal pcblication vith
statistics on the value ofshipeents of major
household appliances; BA-36L, Electric
Lighting Fixtures, an atnual publication;
MA.-36m, an annual publicaticn entitled "Radio
Receivers and Televsiot Sets, Phoncgraphs '

and Record Players, Speakers acd Related
Equipment." (EYE)

Availability: GFC 1125..00 for yearly
subscription; individual reports are
available thrtegh Subaceiber Services Section
(Publications)', Eureau cf the Census,
Washicgtoc,,,,DC 2C233

U.S. Dept. cf Ccmeerce, Bureau of the Census
Address: Washington, DC 20130
Uftted Staten Departwent of Comierce Wevs.

Price Index of Mew One-family Ecusee Sold

.Quarterly report, approximately 4 p.
Abstract: Tables are provided with data back to

1963 on: the Price Index of Pee One-Easily
Houses sold, Includiug Value cf Lot for the
U.S. and by Begicn; and Average Sales Prices
of the Rinds cf Vey oat - Easily Rouses Sold in
197a (1967 for old series) Ceara:red with

'Houses Actually Scld During Each Period.
"'Beginning with the second quarter 1977 report
'.(released August 12, 1977), 'the price index
table will be calculated with weights which
reflect the quality chaxacteriatics of houses
sold in 1974 rather than tbcse sold in 1967
-(as in crevices reportsand the base year
updated to 1972.100.0. However, the old
series based cn the kinds of hcuses sold in
1967 will alsc be published for the remainder
of 1977. (BIB)

B.S. Dept.. of CcmwerCe, Bureau of the Census
AdOrihe: Washington, DC 20233
1972 Ceases of Wholesale trade., lclume I.

Summary acd Subject .Statistics

'-961 p.
Aug
Abe recce, This voluse,includes data previously

issued in repert VC72-4-52, series VC72-5-1
to 4, and report WC72 -L. Summary statistics
on such topics as number of establishments, ,

sales, invertcries, and payroll are presented
by type of operation kind.of business for

IMPthe United States, r , divisions,
States, selected sta metropolitan
statistical argan, and counties. Subject
'statistics include reports on establishment
size and firm size, along with legal form of
organization; petroleum bulk stations awl
terminals; value prcduced, capital
expenditures, fixed assets, rental payments,

°and supplemental labor costs of merchant
wholesalers; sales by class of customer.
credit sales, receivables; and bad -deft
losses; warehcase space and miscellaneous '.
subjects. These data are are primarily
presented for the United States, but selected
items include breakdowns for smaller areas..
Commodity lime sales provide data by kind of
business for each type of operation (merchant
wholesalers, panafaciesas sales trenches
and Bales offices, and er handise agents and
brokers) on the flusher and total sales of
establishments in a specified kind of
business; on the number of establishments
carrying the line, and total sales of the

-..... specified ccimcdity line; on the percent of
total sales accounted for by each ccssodity
line carried; and, for establishments -

actually handling a specific line, the .

. percent of their total Bales represented by
sales of that line. Data are shown for the

' United States, each geographic division, and
selected standard metropolitan statistical
areas: (from Bureau of Census Catalog: 1976)

'Availability: GPO 117 (clothbound), Catalog No.
C56.252/5:(Vol.)

U.S. Dept. of Ccmmerce, Bureau of the Census.
Address: Washington, DC 20233
1972 Census of Retail Trade. Volupe I. Summary

and Subject Statistics

420 p.
Jul 1976
Abstract: This volume includes data previously

issued in series RC72-A and RC72-5. Summary
statistics on such topics as number of
establishments, sales, number of

.
unincorporated businesses operated by. sole
proprietorships and partnerships, and
payrolls are.presented.hy kind of business
for the united States, regions, divisions,
and States. The 250 largest counties and
cities are ranked.,by volume of sales.
Subject statistics include reprirts on
establishment and firm size, along with legal
form of organization; witai expenditures,
fixed assets, and rental payments;
incellaneoes subjects; and merchandise line
Gales. These data are primarily presented
for the United States, but some items among
the miscellaneous subjeCts include breakdowns
for smaller areas. (from- Bureau of Census
CatalOg: 1976) '

Availability: GPO 18.50, Catalog No.
C56.251/6: (Vol.),

U.S. Dept. of Ccumerce, Bureau of the Census
Address: Washington, DC 20233
1L S.. Exports--Schedule B-- Commodity ty Country

1

Monthly and annual reports, Report No. PT,410,
p.

Abstract: Statistics on the quantity and value of
iddividual coMmodities exported are.Presented
by country of destination. Commodity detail
shown is that cf Schedule B, Statistical
Classifications of Domestic and Foreign

11.11.,
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Commodities !sported fres the Gaited States.
The sampling procedure and its effect on the
reliability of the data are discussed in each
issue cf this report. (from Bureau of the
Census Catalogs 1976)

Availability: GPO, Catalog No. C3.164:010

O.S. Dept. cf Ccsserce, B f the Census
Address: lashington, DC 20:34
1572 Census of Gpvernments. v)Voluse 1.

Go eeeeee ntal Organisation

077 p.
Jal 1973
Abstract: This vcluse provides information on the

numbers and selected characteristics of
governmental units and public school systems
as of the beginning of 1972. An introductory
text sumsarises the dram, reviews historical
trends, explains criteria fcr classification,
and describes procedures for assembling data.
Nati nal data are shown, by States and
si;e: dard metropolitan statistical on
the followings numbers of county, unicipal,
and townabip governments, and their 1970
pop* n, by population-sise,classes;
school d stricts and other public school
systems by selected characteristicstype of
system, enrollment, nuster cf schools
operated,.ares served, end grades provided;
special districts,. by fractirn performed and
area served; and numbers of lccal
qo by type, in each county area. A

concluding textual section describes local
governments and public school systems legally
authorised in earn State at the beginning of
1972, and identifies semiautoacmous
government agencies that are classed as parts
of rther.government rather than as aspirate
government units. (from Bureau cf Census
Catalog: 1973)

Availability: G10 14.55, Catalcg No.
C56.207/2:972/V.1

U.S. Dept. of Cr:mecca, Bureau cf the Census
Address: Washington, CC
Current Housing Reporter Hcusing Vacancies

Quarterly and annual publicatioes,'Series Nc.
H-111,. v.p. 1

A tract: Data are shawn on rental vacancy rates
and homeowner vacancy rates for the United
States, regions, aid inside and outaide
standard metropolitan statistical areas, for
the current quarter and for the same quarter
one year ago. vacancy rates for rental and
homecVner hrusing with specific
characteristics are alma presented: Percent
distribution cf rental vacancies and
home:comer vacancies, by housirg
characteristics; number rocssi number of
bedrooms, and number of sing unite in

ill"structure; dap:cirri of va ancy; plumbing
facilities; year built; :tenthly rent asked;
and sale price asked. Also included are
percent distribulion cf all vacant booming
units ty titus, and figures cr tenure.
Annual qe rates are published in a
separate report issued in March. Quarterly
reports are titled *Vacant dooming Units in
the United States*: the annual report is
titled *Vacamcy Bates and Characteristics of
Housing in tie Gaited States.* (fro bureau
of Caneus Catalog: 1976)

Availability: GO 33.60 (annual sabscription 'for
Series II-119 8nd 5-121, col:tined), single
copy $0.3!, Catalog No. C3.21538111

U.S.,Dept.of Crinocco, Bee f the Census;
U.S. Dept. cf Hcusing and Urban Developliet

Address: lashington,, CC

Correa Housini liporta; Market Absorption of -
Apartments

Quaiterly and annual publications, Swiss 19.

Abstract: This series presents data for the .

United States concerting the rate at which
non-subsidised and safurslmbed privately

(or absorbed); by quarter ofd
financed buildings with five or more
traits are rem
completion, n mber and sampling error of
total completed, perceitage and sampling
error for seasonally adjested rented within 3
months, and percentage and sampling error for
not seasonally adjusted, rented within 3
months, 6 onths, 9 *oaths, and 12 months.
Data are shown on the characteristics of t'

apartments completed in the.cartent and
previous quarter, by rent c/esses and nunber
of bedrooms. Data are also provided on
cooperative and-condominium apartments by
total completed, percent of all with five or
sore units, and those absorbed within 3
months. The snnual report provides data for
apartients completed daring the year.
Absorption rates for unfurnished apartments'
are-shown ty number of bedrooms, mat
classes, and pressers of air coedit/on/au and
swimming pool. Data are given for the United
States, regions, and inside and onteide
standard metropolitan statistical'areas.
Statistics for furnished apartments are
presented by absorption rates, rent cla2ses,
and !luster of bedrooms. Data for cooperative
and condominium apartments are given by
number, of bedrooms and geographic regions:
The charts 'box absorption rates brrent
classes and the Inumber and percent of
apartments absorbed by *oaths on the market.
Text tables provide standard errors 01)

. estimated-totals and percentages. The
statistics in these publications are based on
a y conducted by the Bureau of the
Census for the Department of noosing and
Urban Develosent. (iro Bureau,of Census
Catalog: 1976)

Availability: Bureau of the C , Subscriber
services, Nashiegton. DC 20233; annual
subscription 12.50, single copy $0.50

U.S. Dept. of CCEPOLCO, Bureau of the.tensus:
U.S. Dept. of Rousing and Urbse-Bevelopment

Address: Washington, DC.,
Current Housing Reports: 'Characteristics of

Apartments Completed ,

A 1 publication, Series lo. 8-131, v.p.
Abstract: This series, shirk began with the 1975

report, issued July 1976, presents statistics
on the characteristics of apartments
completed,. based or prolisinary figures from
the Survey of Market Absorption Series 8-130:
Data are provided on:uformished apartmaats
completed and perceit absorbed within 3. -
months by rent ciasses for the United Statese
and regions; cbiracteristics of al:focal:shed
apartments completed by inside and outside
standard stirpolitan statistical areas and
by regions: f.grnished apartments completed by
reat.classes and number of bedrooms; and
cooperative and condosinus apartments 4
completed and percent absorbed within 3
months by number of bedrooms and regions.
'These data are for privately financed,
noasnbs sod, uft meernished apartments in

7114

Wading with five unilerct.epre. (fro
Bureau o Censue Catalog: 1976)

Availability: [eau of the gasses, Subscriber
Services, Nmshington, DC 20233 $0.30

.ei .

0.3. Dept'. of Ccsserce, Bureau of the Census;
G.S. Dept. of lousing 'and Urban Development,
Office of Policy Development and 8

AddressCeashington, DC



I

AnnnAl pouring Survey: United States sad
Regions. Part 2 - Indicators cf Rousing and
Ieighbcrhood Quality

Annual publicatios, Current Reusing Reverts
Series B-150748,158 p. for 1974 Survey;
Soria's: 8- 150- 75E,,188 F. for 1575 Survey

Bay 1976; Fah 1977
Abstract: Theme reports present final statistics

on indicators of housing and Neighborhood .
quality'fro the 1974 and 197! Annual Housing
Sureeys?for the United States ty inside and
out,side-standard metropolitan statistical
Areas (SMSA.4) and each of the foes
geographic regions:. .. Best cf the data in
this report Cr. for items that sere collected
for.the first tire by the Bureau of the .

Census in the 1913 Anneal Sousing Survey.
These items inclusle such diverse indicators
of housing eaaliti as water leakage in 4

basement and reef, the physical condition of
interier ceilings, fleets, and stairways, and
breakdown's ctifailuves Jo Floating facilities
and'ehuipfett/aa well as measures of
neighborhood qOality such as the presence of
heavy street traffic and noise and the
inadequacy of neighborhcod mortices such as
public transportation. ... The test
consist:F.0f Wu introdectiou and appendixes A
and B, which appear after the data tables.
AppeaditA describes the geographic area
classificationdlend presides" definitions and
efplanaticns of the subjects ofipred in this
reiort. Appendix B presents informationlon
sample design, estisatien, and accuracy of,

:the data. ... Sables 1 tc 4 ;resent -

characteristics for owner- and t.,

renter - occupied housing units, tables 5 to 8
present characteristics. for caner- and ,.,

renter-occupied housing units'efth Negro head
of 'household, tenses 9 tc 12 present
characteristics for owner- and

h

(

r stet-occupied housing units with household

C.)
ad of Spanish crigin,.and Latta 13 presents
arecteristica of ..year -round vecant'housing

units. (frosintrodoctico)
Availability: GPO 13.15 for 1974 Survey; 52.50

for 1975 Survey

0.!. Dept. of Censerce, Bureau of the Census,
Industry Division

Address: Washington, DC
Annual Soreey of Oil and Gas: 1973, 1974, 1975

Current indestrial Reports, Series MA-13K14$-2,--
37 p. for 1973 Survey; Series EA-131(74)-1,
46, p. for 1674 Survey; Series Nt-13R(75)-1,
65 p. for 1575 Surrey

Arnual &

Abstract: These annual surveys present final
statistics on the operatiens cf the petroleum
and natural gas industries, including oil and
gas field exploration, development, and
production activities. Results' of the survey
are summarized. Approxisetely 19 tables
provide the following data: Selected Gross
Operator Oasis Statistics, Detailed vat
.Company interest end Gross Operator.Dasis'
Statistics, Detailed Wet Company interest
Basis Statistics,'Input/Cutput Relationship,
Expenditure Interrelatienships, Product
Specialisation cf leases, Offshore
Specialization, Selected Drilling .

Relationships, and Stripper Output
SpecializatireL The t975iSurvey includes an
appendix supple:month:a the 1973 report. with
tables on Detailed Vet Companyinterest
Statistics Ranked by Total Leine Revenues:
1973. (BIB)

Availability: Subactiber Services Section
(Publication), Bureau cf Census, Washington,
DC 20233 10.25 for 1973_5efeey: 10.25 for4
1974 Survey; S0.7C for 1975 Survey

1

4

O.S. Dept..of Ccsserce, Bureau of the Census,
Industry Division

Address: Washington, DC 20233
Annual Survey of Ranufactures

5 Annual series, Report so. 1175(15)for 1975
series, v.p.

Abstract: This series of, reports provides data v
for industry groups, individual industries,
geographic divisions, States, standard
metropolitan statistical areas, large
industrial counties, and selected cities.
Incldded in the series are these reports:
(1) General Statistics for Industry Groups
and industries (Including Supplemental Labor
Costs), which presents final sanufectariug
establishment statistics for industry groups
and industries, including data on employment,
PeTrolls, an-hours, valueadded by
manufacture, capital expenditures, cost of
materials, and value of industry shipments;
(2) Value of Product Shipsents, which lists
estimates of the value of product shipments;
(3) Value of Banufactureral Inventories.
providing data on the value of manufacturers'
inventories for industry groups and
industries; (4.1) Fuels and Electric !nervy
Consumed, presenting quantity and cost
statistics for the major fuels,consumed for
power and heat by manufacturing
establishments; (4.2) Fuels and Electric
Energy Consumed: States, by Industry Group,
and United States, by Industry, a report
presenting statistics on quantity and cost of

-specified f la used for heat and power,
quantity an ceet of electric energy
purchased, and/guantity of electric energy
generated lees quantity sold) by
manufacturing plants; and (6) Statistics for
States, Standard Betropolitan Statistical
Areas, Large Industrial Counties, and
Selected Cities, a report with statistics on
employment, payroll, an-hours, value added
by manufacture, cost of saterials,,value of
Industry shipments, and new capital
expenditures. (BIB)

Availability: Bureau of the Census, Subscriber
tervicelS-ettlbe-, Wasktsgton, DC 20233

U.S. Dept.C1,Ccfnerce, Bureau of the .Census,
Social and Economic Statistics Administration

Address: Washingten; DC
County Business Patterns: 1974

Annual publication, Report No. CDP,74, v.p.

Abstract: This series includes a report for each
state, the. District' of Columbia, and a U.S. -

Summary. Data are presented for 1974 on
employment, number and employment size of
establishments, and payrolls. This series of
reports includes data covering most of the
economic divisions of the economy; i.e.,
agricultuial services, mining, construction,
manufacturing, transportation, public
utilities, wholesale trade, retail trade,
finance, insnrance, and real estate and
services. The use of the Census'Bureau's
Cbupany Organization Survey covering
sultilocaticn companies nor permits the
revised program to include data on total
payroll for the entire year on an
establishment basis rather than a reporting
unit basin. Data for 1974 are presented on
the numbir of employees as of the id-Berth
pay period; the first quarter total payroll;
total annual payroll; and the number of
establishments, by employment size class,, by
the revised 1972 Standard Industrial

-...
Classification (SIC) 4-digit industries for
the United States and each state. Data are
shown for each county at the 4- digit, SIC
Level. Summary data, provided for the
principal date items, are tabulated for
approximetely 800 detailed kinds of
businesses based on the SIC designations.
Geographic areas tabulated include the total



D.S. level, individual states, and cOunties.
Appendime provide Federal gselcyseent and
payroll data by county for most states.(fres.-
Burman of the Census Catalog: 1976)

Avaxlability: GPO, C.talog lo. 03.204:CPP-'74(WO.);)'

-'+

.p.s: Dept. cf Crepes:re, Bur a of the CenSUO"
Social and tconceic St tistics hdeiniNtriricin

Address: Washington, DC 40.33 4.
1970 Census of Bousitg. Subject 4oskr!o.,

Final Bepori, Repert NO. BC(7)-1 tc
May 1973
Abstract: Volume VII cf the 1970 Census of'':/-`

Rousing consists of. this series of nine
reports, with each report tot:ming on a
particelar ubject. 'The retort') in this

47 'grim are:41CW:ii4eng Characteristicsby Househol csitibb,vith data on
.'cross-tabeLatiens of housing and household
ftikerecteristids:for the D.Skiineside central

' balencee of standard iiktrepolitan
.

gitatistical'areas.(SNSAlsy-ovtlide central
cities, zakttet.-4: !aeon areas pataide

. SMSAini: He(7)v2r tangling of Senkt,Citizensy
presenting data cr semicrcitiv46a

----.-cnons-classified by varieue'brteing
bousehclCebaricteristics: BC47)-3,
Otildzatiou-of the Housing Inventdery,
covering such'indicatcre-ws persons per,room'
rooms per pers0s,ineceeln,j969, unit/ in
structere, vela4.)/e44,541e,,,ritt::.11C(/)*4,
Structetal CBAreOetiStiWer.the `Housing

luvestont.'vhAWSOFOli410,0steileti.tallee
/TreseentinsOpiatistitivfnivrveOcupied/and
=enter occupied heAging
Onits'elkh4Serc'hend Wtheepeliclf, and units
witikipAbleb.replebinfleill-ct household
crois4.elusertiMOT.Atich indicator/ as noshes
,of roolse.eersone.per ccu, persons by income

--in 1961, tedrooss, units in structure, etc.;,BC1,7)=g!, !Aver Bounehalds, presenting data
_dor hnusebold heads who moved into their
Present housing units within 5 years'of the
1970 Census:.9C(7)-6, Bctile Breen, with
information nu the location by state of
mobile homes, cdel year of ctile hones,
hoesebold composition, family income in 1969,
plumbing facilities, and rocms:,BC(7)-7,
Geographic Saporta of the Housing Inventory,
Providing tables with data fci urban and

. rural residence ty vericus categories, of
place size; BC(1)-8..Cccreretive and .'
Condcminie4 Rousing, a repertrccntaiuing
inforlaticn CD runes- - occupied cooperative and
condominium housing units, including data on
househcld ccepositic0. persons in soch'units','
income, children' under 16 and persons 65
years o2 and over, units in structure, and
year etc:Cot:me was built; and BC(7).9,
Housing of- Selected Racial Grccps. a retort
which contains data for units with leasehold
head of selected racial groups (i.e.,
American Indian, OF , Chit's*, Filipino,
Korean, and races other than white and
Negro) . (BYB)

AveilsbiLitys GIO, Catalog Ic. C3.224/10:970/1-9
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k.

tecninatioR of the energy efficiency of a
r 60e air conditioner, cost of electricity to
',Operate the, unit being considered in e given
',cation, and relation-of tie cost of
4 'erricity to cperate the Unit and purchase
pr 0 are all discussed briefly. (LLB)

, \.,'

.4
.

0.4444t. ;fkCcesecce, dffice of Energy
,Ilfograei: tederal !clergy Administration,

- Mffice ,of National Energy Conservation
Progtass

Address: Washington, DC
'1oluntary Industrial Energy Conservation.

Progress Report S

%1 13-Ja
2
1 1977

.e

Abstract: This publication is the-fifth in s
series (with two additional updating issues)
of reports showing progress in energy
conservation made by industry. The report
contains information on industry's
achievements in conserving energy and
provides new data on energy use and savityt
for the full year 1976., Also listed are
those industries whichare developing
'industrial energy efficiency reporting
systems, and the industries which have been
contacted by the Department of Commerce
regarding participation in the Voluntary
Industrial Energy Conservation Program. The
principal information presented in each
industry report are: progress towerds
industrial energy efficiency targets, recent
energy trends, and brief background

'information. Also, most reports shoe
percentage breakout and description of energyuse. Included for the first time are bar
,graphs showing taaic energy use patterns for
1976 compared to the base year when such
information is included in the industry .

group's report. ,The basic information for
this report is that submitted by the industry
representatives. lift/ industry groups
(including the Air-Conditioning and
Refrigeratiom Institute, the Grocery
manufacturers cf America, Inc., and the Motor
Vehicle Manufacturers Association) have '

provided data for this report. The follOwing
gronie submitted infermaticn.for the first
times Aerospace Inddstries Association of
America, American Boiler manufacturers
Association, Building 0 nd Basagers
lssoci eitto Interaatfonal, Commercial ---,,,

Banufact cc e cc Association,
, ' Constructi n Industry manufacturers

Association, Copper 6 Brass Pabrirators
Council, Pecs end Industrial Equipment
Institute, Ferroalloys Association, General
Aviation Banufacturets Amociation, National
Soft Drink Association, and the D.S. Bremers
Association. ... Based upon the information
contained in this report, mast of.the
industries-continue to show energy efficiency,
isprevenests. (from Mammy)

O.S. Dept. of Ccsserce, ;Ultima
Standards

Address: lashington, DC 20234
lnergy efficiency in Room Air Coed

LC 1053, 5 p.
1974

Abstract: Some !iota that potential buyers of
room air'renditioner need to Mnsider
relating to energy efficiency cf the unit are
iscasmed in this publication. The
differences between window and through-wall
models are 4Iscussed. Nonsehold wiring and
cooling capetity Are briefly discussed. A
method isptesented for estimating cooling
capacity seeded for A particular situation.

Fill 0

tordau of

toners

0.5. Dept. of Beattie. Education. and Welfare,
Office of the Assistant-Secretary for
Planning led IVelentios, Office of Income
,Security Policy

Address: Washisgtonr DC,
The Impact of Rising Residential Ihmkgy Prices cia,

the Low - Income Popelatios; As Analysis of
the Some - Resting Problem and Policy.
Alternatives

Report No. PB-245206, FIA/1-74/569, 107 p.Dec 1974
Sponsor[ Federal Energy Administration' Office of

Intergovernmemtal, Regional and Special
Programs,, Office of Consemer Affairs and
Spacial Impact

Abstracts lbw effect of rapidly rising
residential energy prices, specifically for

A

(

271*
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home-heating fuels, on the lover income
population is explored, 'and various policy
alternatives to ameliorate this impact are
analyzed.' the study is also a roponse to a
Congressional request tc study the
feasibility cf a "fuel stair program. The
introdattory section provides a summary.of
the findings of the paper. The second
section analyses the. costs of hems-heating
and the particular needs of the low income
population. In Section III, the responses to
rising energy prices cf Frograscsuch as Porml.,_
Stamps, Aid to Felines with Dependent
Children, tuergence Assistance, Supplemental
Security Income, and State and lodal
assistance Freezers are reviewed. Section IV
examines a number of po]icy alternatives
designed either to provide additional
purchasing power to low loosed hAseholds to

. meet necessary utility costs oz to encourage
the reduced consumption cf hose heating.fuels
through improvements in the thermal 1"..

efficiency cf living quarters. Section V
examines certain proposed new programs,
including a number of "fuel steep" proposals
motivated by the rise in residential energy
prices. (GRA)

. availability: VT'S,

U.S. Dept. of Housing and Urban Development
Address: Washington, DC
The Home Sayer's Estimator cf Monthly Housing Cost .

Report No. HUD-4191-(b)-HM ,

Pet 1976
Abstract: The purpose of this pamphlet is to help

individualsmake,wise financial decisions
when purchasing a home. Information is
provided to allow the hope buyer to estimate
the total monthly cost-of owning a home,
compare the monthly costs of different homes,
and determine whether the buyer can afford a
particular Nose. '(BED)

Alienability: GPO $1.75. Stock Sc.
. 023-000-00319-8

0
I

US: Dept. cf Housing.and Urban Development;
-Executive Office of the President, Domestic
Council, Committee db Cosmunity Development

Address: Washington, DC .

1976 Report on National Grovth and Development:
The Changing Issues for Rational Growth

.

Report No. HUD386-2-CPD,fltird Biennial Report
to the Congress, submitted pursuant to
Section 703 (a) cf Title VII, Rousing and
Urban Development Act of 1970, 151 F.

Fet*1976
Abstract: As have the two praekus Departs, the

A 1976 report addresses not only urban growth,
also national growth in a broader sense.b

il
report considers regional and local

acts of economic and social change, and
shifting patterns of phjsical development.
Patterns of population growth are described,
particularly trends that have not changed.
The U.S. continues to be mainly an urban
nation. Large comentratitce of poor live in
the central cities and in certain rural ..

areas. Children cf the postwar baby boom are
now forming holusehclds, ing Continued
growth)eresmures despite a decline in the
.bikth fate. According to4Censum estimates,
noti4getropolitan areas are grog/mg:faster
than etropolitae areas. Shift, in the
geography of pope:lance end occoomic growth

'affect public policy, especially state and
local co io developsest policy., I.
Develop nt cf dcsestic energy resources is
°onside ed cce of the most important factors
in *ha ns, the pattern cf growth for the next
10 yea m. 'Limitations co the availability of
energy eve made people become aware of .

constraints on other resources, especially' 1

land. Although older Eastern cities sees to
be losing economic bases and population, the
report emphasises that the capital investment
is existing urban areas should be preserved.
Due to higher interest rates and increased
uncertainties about future capital
availability, the planning period required
for both the private end public sectors has
shortened. The first four chapters detail
the changes that are occurring in the
national economy and society (i.e., (1) The
Changing Context of Resource Dsei (2)

Shifting Pattecns of Growth; (3) Family Needs
and Resources; and (8) New Pres eeeee on

). Chapters five through thirteen
discuss current trends and the choices that
can be made in national growth (i.e., (5)

Accommodating Energy Imperatives; (6) Growth
Consequences of Environmebtal Regulations;
(7) Hard Choices in Natural Resources; (8) A
Period of Adjustment in Transportation
Policy; (9) Expansion of Telecommunications
Capabilities; (10) Improving America's
Housing and Neighborhoods; (11) Toward
Balanced Economic Growth; (12) Guiding and
Controlling Land Development; and (13)
Strengthening the Fiscal and Management
Capacity of State and Local Governmemts).
The final chapter examines the role of
government. (US)

U.S. Dept. of Housing and Urban'Development,
`Federal Housing Administration, Hanageuent
Information systems Dilisioni:Single Family
Insured Branch :

Address: Washington, DC ;40410 .

Series Data Handbook:' A'Supplement to FHA Trend&
Covering Section 203b,lome Mortgage

. Characteristics

Report So. RR:251, 67 p.
1976
Abstract:.1111 characters tics dealing with the' .

structure or mortgage arepresented,for
one - family homes. Characteristics dealing
with the-aortgage, for example, income,
payments, loesing expense, etc., are
presented for owner occaphnt transactions,
while characteristics such as sale price,
acquisition cost, closing costs, and the like
are presented for purchase transactions.
Moe Technical Rates)

U.S. Dept. of Housing and Urban Developaent,
Federal Housing Administration, Management
Information Systems Division, Single Family
Insured Branch

Address: 851 Seventh Street Se, Washington, DC ,

20410
Characteristics of FHA Slagle-Family Mortgages..

Selected Sections cf National Housing Act,
Calendar Year 1976

Annual publication, Recurring Report-No. .11.11:255, 7,

41 p.
t 1977

. Abstract:.Thisreport, published -for the first
time, depicts Federal Housing Administration
single family insuredhole characteristics of

. the following major Sections of the Rational
Rousing Act: Section 103(b), mortgage
insurance for homes - regular program;
Section 22I(d)(2), low cost housing for
families displacedsby urban r eeeee 1 or other
governmental action as well as other low and ,
moderate income teeniest Section 223(3),
housing, located in older declining areas, in
which the conditions are such that one or
more of the eligibility requirements
applicable to the Sectien of the Title unded:

o' which insurance is sought could not heivet;
Section 244e coiasurance, a program providing
for the abasing of losses be won HOD and
originators or certain invest g mortgagees ' Fli

A
s

1 r-5.: I
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csh/ch have assumed the liability of the'.
coinsurance contract; and Section-265(i)
(235(!) Bev.), homeownership assistance fbi
lower income.families. teeth, abstract.

,

.1 1

U.S.. Dept.'of Mouning°and Urban Development,
Pederal Reusing Administration, Office of
Mandgement.eanagement InfOrmation Systems
Division, single Family Insurid Branch.

Address: Washington, DC- 20411
'.111A Bops, 1976: Data for Status end Selected

Areas on Characteristics of 711A Operations.
.under Section 203

Annual publication, 181250, HUD SCI-3, v.p.
1976
Abstract: This annual puhlicationdescribes

characteristics cf thlederal Boating
Administration's insuring operations ender
Section 203(t), ty state and ty selected
housing ., TheAocoment presents data
derived from processing all proposed and
existing.one6qami home tames insured under1:Section 203(h). S tistics are included on:
'volcite of PHA-ineur d hale ortages; ratio of
loan to value; -property value; construction
costs; description of houses; market prigs of
site;-water supply and sewage disposal
sistenv type of-heat LI type cf fuel;
of mortgage; race, age, marital status,
income. of mortgagor; FBA estimate of monthly
coit.cit heatirg and utilities;,' etc. (BIM

U.S. Dept. Af Mousing and Uttan Development,
ObfOffice PelicY Develotment 11411eArCh

The Applicability of thedtesidential Energy.`
Consumption Analyses to various Geographic
Areas ,

newt Sc. BUD-11AI-E, 13 p.'
Nov 1973
Abstract: Ilittllie Associates, under the

sponsorship of the Department.cf Housing and
Urban Development, has performed a study ofrsinovations and modifications sberety
teeidential-otetgy consumption could bp.
nisized. The study was performed for ."

typical single- and ulti-fnelly residences
.

in the Baltimore/Washington area. ... The
products of this study were en improved 4method 'c or Computation cf residential heating
and cool ng requirements and a quantitative
"relent! of innovatiets directed toward -1.

:tinisizin residential energy consumption.
whereas th strive study wee specific for tbe
construct! trends and the whether and solar
conditions or the Baltieoce/Vishington area,
the methods of analyses *ad the general
conclusions ,cull be impacted to be
applicable t other geographical regions in (
the United Stites'. It'is the urpose of. thisif4,-
Raper to disonss the -lity cf the

- setpcds of anallysesand.,of the
enetgy-conseriative inacvatioas to ether
geographic areas in the Spited States. In
this diicuseion, the -following
eeographicallyitelated factors mere
considered:v. elieatology (dry and wet bulb'
temperature:1, vied velocity and direction,
cloud cover ad! tip,, and barometric
P ); solar angle nd.nelsc flux;
structural design; construction materials;
availability end costs cf gas, Oil. and
electricity; and rogicnal travel or bias. (6

Airmilabilitli 010 S 55 Stock Mo. 2300-00256
refire: (tx s Introdactios)

U.S. Dept. of tat !or, Bureau of Sines
Address: Iambi:19T. De Vial . ,

0 Sales of,Pnell and neromise in 1975
.

e

r

Mineral. Indistry Surveys, annual rnpoct..19 p.
17 Sep 1976
Abstract: Data,- n- domestic pales of diitillate

fuel oils, esidual fuel oils, and kerosene
are presea ed in tables god graphs, including
information on sales from 1971 to 1975; sales
by P.A.!) Districts, States; and males by end
use (e.g., heating, industrial, oil company
use, electric utility companies, railroads.
vessels, military, on-highway dideel4 and
off-highway diesel). Sales of feel oil and
kerosene decreased 5.3% from 2,109 million
barrels in 1974 to 1,997 million tercels in
1975. The decline occurred mainly in the
beating, electric utility, and transportation
use categories. (BIB)

O.S. Dept. of Interior, Bureau of 10.01111
Address: Washington. DC 20241
Minerals 6 Materials: A Monthly Survey

Monthly report, approximately 50 p.
Abstract: These onthly publications present

statistics on up tot2-coamodities '(crude
petroleum..petroleue, and natural-gas
liquids; natural gas; bituminous coal and

)_ lignite; anthracite; iron: nickel; manganese;
'chromium; cobalt: aluminum; coppef; tin;
zinc; lead; platinum-group metals; gold; and
silver). Charts and tables are also provided
on significant:U.S: Mineral Impotts; U.S.
Imports and Exports of taw and processed
Minerals; and fossil Peels.
Production-Consumption Index. Detailed

A description* of the dits ape presented in the
Technicai\notes on each commodity. (BIB)

availability: Barold R. Millie. tatter. Bursae of
dines/O.S:\Dept. of the Interior,
Washington, DC 26241 Free

1"

U.S. Dept. of Interior, Bureau of mines
Address: Washington, DC

- Commodity Data SuamarieS; 1977: An Up-to-Date
Summary of 95 !instal Cosao4ties

Annual publication; 199 p.
1977

Abstract: Coordinated estimates covering -1976
mineral industry data are provided In this
publication. Information is included oh the
domestic industry sttucture, government
programs, tariffs, and salient statistics for
95 individual inerals, metals, and feels.
For each commodity, data are.also furnished
on domestic production and use; recycling;
import sources; events, trends, and issues;
world.plait production and capacity; world
resources; and substitutes and alternates. A
-chart describes the nolerof mineralin the-
U.S. economy. !BM

U.S. Dept. of Interior, Bureau of:Mimes
Address: Washington, DC-
RiDOC41 Facts and Problems, ;'1975 BditiOn

/ A
,

Bureau of dines Bulletin 667, 1264 p.
1976'
Abstract: During the lash quarter of a century

. Mineral Facts and Problems! hanbecome a
standard reference docuaent on mine;n1

..ceemodities in the-U.S. and intetnnfieun117.
This fifth edition looks at trends in recent

-' decades, carts developsents, and
projections t .1985 and.2000. An
Introd discusses the role of minerals
in the 0.S. economy, 1776 throe:#:41976, and
covers the organization, defilitioms, and
methodology of the teak of the publication.
Separate chapters ace provided os SS,
coemodities, nformation on

526 .
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iaAsiry structure, reserves and resources,
uses, technclogy, supply-demand
relationships, byproducts and coproducis,
strategic ocnsiderationa, economic factors
and Qv:bless, operating factors and problems,
demand and supply outlook, and sources Of

' Cerraut information. (15415)

. Availability: GPO '117.00, Stock No..
024,004-01893-3

U.S. Dept. of Interior, Bureau of Nines, Division
of Pauli Data

Address: Washington, DC 20241
Crude Petroleum, petroleum products, And Natural

Gas Liquids: September A976

Mineral Industry Surveys, monthly reports, 28 p.
29 Dec 1976
Abstract: Monthly data on the production and

stocks cf crude petroletm, .petroleus
products, and natural gas liquids are
provided in these periodic reports. Over 23'
tables present statistics on supply, Zesand,
stocks, prodectice, refining, transportation,
imports, and experts of these fuels. (BYB)

U.S. Dept. of Interior, Bureau of Nines, Division
of Fuels Data

Address: eishington, DC 20;41
Sales of Liquefied Petrolee, Games and Ethane in

1975

Mineral Industry Surveys, annual report, 12 p.
Cct 1976

Abstract: Total sales of liquid petroleum gases
(propane, pommel and otter butanes,
isobutane, and butane-propane fixtures) and
ethane in the U.S. declined in 1975 to 24,395
million gallops, 2.7% less than tit. 1974
level. Tables provide statistics on: Sal-es
of Liquefied Parolee Eases ard Ethane in
the U.S., 1971-75; S es of Liquefied,
Petroleum Gases and Ethane by Use, fxcluding.
Use in Gasoline Production, by P.A.D.
District and State--1975 and 1474; Sales of
Liquid Petroleum Gases iy Use (residential
and commercial use, internal-cosbustion
engine fuel, industrish use, utility gas, and
miscellaneous one), bi Type, by P.A.D.
Districts and States--1`,75 and 1974; Sales of
Liquefied Petroleum Ganes and Ethane for
Chemical and Synthetic Rubber Manufacture;
Sales cf Liquefied Petroless Gases and
Ethane, by Type, by P.A.D. 'District and
State--1975 and 1974; and Liquefied Petroleum
Gases Exported from the U.S. by Countries,
1975-74. (BIB)

U.S. Dept. of IntSicr, Burea4 of Mines, Division
\ of Fuels Data
Addrehs: Washington, DC 20;41
Natural,Gas Production and Consumption: 1975

Mineral Industry Surveys, annual report, 13 p.
4 Cct 1976
Abstract; Statistics cn natural gas production,

consnmption, dispositior, storage, end
reserves are provided in thip annual report.
In 1975 marketed prod ier-of natural gas
decreased 6.9% from he 4 level to 20,109
billion cubic feet Ccrausption was 20,410
billion cubic /ee in 1575, down 7.7% from'(
the previous yea . Import:rot natural gas
totaled 253 bill on cubic feet, A drop from
1974 oe 16.61,__ Ile storage ot gas increased
by 344 billion cubic feet. The tollowing
tables are providels Salient Statistics of
Natural Gai in the 0.5.; Gross Withdrawals

- and Dimponition of Natural Gas lethal U.S.:
Quantity and Value of Marketed Production. of
Wateral Gee ii the U.S.; Market Production,

Interstate Shipments, and total Consumption -
of Natural Gas in the U.S., 1975; Production
of Natural Gam Liquids at Natural Gas
Processigg Plants, and Disposition of
Residual Gam in the U.S. is 197475, by
State; Consumption of Natural Clas by Use and
By State, 1975; Quantity and Value of Natural
Gas Delivered tc Consumers in 1975, by Type
of Consumer and by State; Net Interstate
Movements of Natural Gas in the U.S.; Natural
Gam Stored in scd,Nithdrawal Statistics; '

Underground Storage Statistics; Producing Gas
and Condensate yells in the U.S.; and
Estimated Total Proved N a. of Natural
Gas in the O.S. (BIB)

114S. Dept. of Labor, Bureau of Labor Statistics
Address: Washington, DC 20212
Consumer Expenditure Survey Series; Diary Survey

Report series 448
1975; 1976
Abstract: The latest Consumer Expenditures.

Survey, cosoleteA in June 1974, covered the
civilian noninstitutionaf population over i
period of 2 years (1972 and 1973). this
Survey is a comprehensive source of detailed
information on family expenditures and income
that can be classified by socio-economic mod
demographic characteristics of S. families.
The Survey is comprised o4 two separate
components: (1) a diary or recorlkesping
survey, completed by respondents for two
1-week periods and (2) an interview panel,
survey. The sample for the survey included
about10,000 fasilies. These Diary Survey
reports present selected weekly expenditure
data Tor July 1972 through June 1473 and for

_July 1973 through June 1974 for U.S. families
classified ty income, age of family head,
race of family head, education of family
head, family size, region, occupation of
family head,.housing tenure, family,
composition, and type of area. Expenditere
data are listid for food for home
consumption, feud consumed avay from home,
housekeeping supplies, personal care
products, personal care services,
non-prescription drags and medical supplies,
gam:lies, gas and electricity, and other
fuelse (BYB)

Availability: Bureau of Labor Statistics,
Washington, DC 20212

I
U.S. Dept. of Labor, Bureau of Labor Statistics
Aidtess: Washington, DC 20 12
BetailPrices and indexes o uels and Utilities,

Residential Osage .

Monthly publication, 9 p.
Abstract: these periodic darts provide data on

retail prices and in erns of fuels and
utilities for.residential use. Indexes
rePorted in this publication,are components

/of the Consumer price Index, which measures
price changes for comsodities and sere des
bought by wage earners and clerical wo kers
in the urban 0.5. These tables arc in luded:
indexes of Retail Prices, Fuels and , -

Utilities, by Component, 0.S. Averages;
Average Retail Prices for Fuel 041 No. 2 and
Residential Heating Gas, U.S.-14erages;
Indexes of Retail Prices of All Fuels and
Utilities, and Fuel Oil an& Coal, by Area;
indexes of Betail-Paces,of Gas and .-

8b1 Electricity cqbined, Gas, Electricity, by
., Area; Net Monthly Bills for Specified

Kilowatt Hours of Electricity by Area; Net
Monthly Bills to Residential Customers for
.Specified amounts of Gas, by *rea tserage

LFace of 100 Therms of Reside:Lei r Beating
Gas, and 100 G llons of Fuel,Ch I No. 2 'by
Area; and Lade Regular, Unload Regular,
and Premium Gap line Indexes for the U.S. and

O

.*
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U.S. Tramspertatior, interagency Task
Force; U.S. Dept. of Interior: U.S. Dept. of
Coalesces; Federal Energy Administration;
Energy Research and Development
Administration; U.S. Ineircnsental Protection
Agency

1 .

- Address011ishington, DC .

Alaska lateral Gas Transportation System; Safety
and resign ,

.1 Jul 1977
Abstract:. The safety and design issues in the ,

Alaska natural gas transportation system
relate primarily to how a reccemended system
should to designed, constructed, and -

operated,.and tc a 1 degree, where such
a system shculd be located. This report
discusses the relative safety aod,design
merits of the three alterettiles considered .

in the Federal Fever Cosmission (FPC)
Recommendation tc the,Prenident, May 1, 1977.
Each of the three 'systole propened.for
transportation cf natural gas fool Alaska
presents nob challenges 'in 'design,
construction, and planned operation.
Information in the record detailing the
applicants' arprcaches to misting these
challenges is exhaustive,-and such cf it has
been tested !cr, accuracy by examination,
rebuttal, and argOtent.tefore the FPC and by
its staff. In this repert,.the interagency
participants who aohlyzedthe /PC
Recommendation and other relevant material
discuss the principal crocezns shich remain
to be decided relative to.the safety and
deilln of an Alaska gas transportation gots
and'make their awn recosmendaticns en these *I-

matters. ... The safety and design issue
interagency task group cenclu4em, as did the.
FPC; that emch of the systems, segueing
proper design and'construction, can operate
sAtely and reliably. Although there are
special technical protlerm'Meculiar to each
'of thesystees *hick cannot be resolved at
this time, it is incumbent on those Federal
officers cr agencies isbc are responsible for
assuring pipeline safety to dc 'all that is
necessary tc ensure, tefore'initial
operation, that the selected gas
transportation system is desigeed.and
constructed in a wanner consistent with

'Federal Beery standards. Additional
attention will need to to deveted!especially
to pctential prctlesa which may arise froa
the operation of the pipelinet.at high .

pressures and transporting chilled gas in
dieccntinuous rernafrost as well as the
sperific-technicalftinoovaltAcus present in
liquefied natural gas (INHILpsecessing'and
storage in an active seisere.area. (fro
Summary)

1

0.11: General Acccunting Office .

Address: Washington, DC 20548
Improvement! still Needed in Federal Energy Data :

Collection, inalimis, and Reporting. Deport
to the Congress by the Ccmetsellir General of
the United States

Report No.. OS1-76-21,55 p.
If Jun 1976
Abstracts_This (keenest revien-recent nations

mie

affecting federal 'energy da pelleetiom, ,.
analysis, and reporting, d identifies, major
energy data.protleps. Cn el:ornery 6, 1974, ,

the GeneralAccouotieg Cfficeo(HAO) testified
before the Senate:Consittee on Interior'and -

Insular Affairs,rn Actices Needed to Iipfove.
Federal Zffcrts in Collecting, Analyfing. and
Reporting leerily Data. That sepritt
concluded that legislmtics vas needed to

establish a comprehensive energy data systes
to be placed where it would not be influenced
by energy policy analysis and formulation.
This document is based on GAO's testimony
before the Senate Interior Committee on narch
9, 1976, which updated its earlier testimony.
Included is the Statement of Assistant
Comptrcller General Hughes aid five
attachment': an overviem of GAO's Februaty
6, 1974 Study on Energy Data; an Overview of
Actions Affecting Federal Energy Data
Collection and Analysis Since February 1974;
a Discusepin cf Energy. Data Problem Areas
Identified in GAOme February 6, 1974 Energy
Data Studyp a Listing of Principal Energy
Data - Belated Becemmendations in GAO &s ports
Issued since February 1974; and Specific
Comment* on S. 1864Energy Information
Aet--with February 26, 1976, Proposed
Admendment. Reny basic problem identified
by GAO in the 1974 report have not been
.resolved, and the volume of data has
,inereaqed. The report recommends the
establishment of a Department of Energy and
Natural Resources, with an indepdndent energy
data collecticoeomronent, as the best -

' organisational solution to energy ptoblems,
including, energy data problems. (DYE)

Availability: O.S. General Accounting Office,
Distribution section, Room 4522, 441 0 St.
NW, Washingtom.,42C 20548 $1.00

0.S. General Accounting office
Address: Washington, DS 20548
Actions Needed tc Improve Federal Efforts in

Alysifig,. and Reporting Energy
Data

Report No. E- 17820!, 68 p.
;'.6 Feb 197e
Sponsor: U.S. Senate, Committee on Interior and

. Insular Affairs
Abstract: Open request of the Seaate Committee on

Interior and Insular Affairs, the General ,

Accounting Office undertook this study on
. energy data colleOtion in.the Federal

government. The state of Federal energy data
collection is described as fragmented and
uncoordinated. Thai study reports on the
magnitude of the data collection efforts. At
least 17 Federal agencies, comprising 45
bureaus: offices, division!, and :-

'administratioot were collectors or users of
energy data. These problem areas bre
discussed: vs. 'auditory reporting
of data, creditilit of data, confideltiality
of data, timely repo ting of data, data
defipitions, adequacy findcompleteness of
data, and analysis of data. It is concluded
that legislation is needed to establish e
comprehensive Fedelal-Energy Information

. System (within the Department of Energy and
'-gatural'Resouroes. if created. A first step

to ierproving the energy data system would be
to develop o single reference source or
directory describing etisting energy data
eollection-efforts..(8f9)

O.S. Souse of Representatives, Committee on
- Interior and Insular Affairs, Subcommittee on

.r
. the Environment
National Energy CcomereatIon Policy Act of 1974,

Bearings !Wore the Suteoasittee on the
Envirommestyof the Committee. on Interior and
Insular Affairs, louse of Representatives,

" Ninety-Third CoMOSS, Second Session oa
8.1.11343 .

Committee PrintSeriO1 NO. 93-55, hearings held
in gamhington. PC. June 4, 6 and 10 and'July.
19 and 26,'1974, 292 p.

'1974 .

lbstradt: The testimony of 20 witnesses is
presented concerning the National Energy

%
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. .

ConservationPolloy Act of 1974, which
propane' to limit the growth cf:enengy
denands to'2% per year ty legislated
Con aaaaa ties eettres. The stet:Detente were
enanimode in their approval cf conservation
de a way to help east the energy. shortage,
but the vays suggested far achieving
citnsetvation 'differed widely. Thu witnesses
represented lUdustry universitneCatosics' r.

departeesta, theDepartment cf Commerce,
environmental groups, fuel economy consultant ,

/graeps, the Council.en Environmental Quality,
the Environmental Protection Agency, and
consumer concern groups.' Some 'portions of

.
the testimony mere concerned with development
f aliernative'scurcem Of energy that eight
logically result frog stringent co aaaaaa tion.
measures7ieposed an cennently need energy
sources.. (BIN)

16

0.5. House of Representatives," Comiittee on Ways
andileansvLibrany-of Congress, Congressional
Research Service

Addreis: Washington; pp
Background Headings on Energy Policy. Selectedo

Materials Compiled by the StS'ff of the
Committee on Ways and means with the

.Assistance oftfie Congressional Research.
Service

892 p.
1975
Atatract: Stile selectionof recent.articles and

reports was compiled to present the Route
.

Committee op Ways nod Scans with information
on enengTjesues as bActground for
formUlatieg a Wationifl energy program. 8aSic
inforsation is pnovided cn the potential for

..expanding'alternative energy scurces and on,
energy conservation. ?le readings are
organized under these categories: Energy ,
Weeds and Alternatives; Natural Gas: Supply
and Folicy;Tax Policy in the Energy Sector;'
Energy Conservation: Potenlials,'Policies,
andImpact-(inelnding the industrial, .

...agricultural, electrical generation, e

transportailOn, andresidential/coapercini
buildinqs.sectots; recycling cfwaste
eaterials; alternative fuels; overall
national ptajiams; and gasoline); and
Internttional.lallications. (EIE1.

s . ;
,

;az

0.5. Senate, Committee cn Energy and Natural
Resources; Tedekal Enency Administration

Address: Vashinhton, DC
Regulation of Ba*estic Crude Oil Pr-ices

Publication Wei:95-8, 95th Congress,'1st Session,
233 p,

Mar 1977
Atstract: As required ty. the Ener gy Policy elicit

Conservation Agt.(EPCA), Part .1 of this
report describeer he economic and
'impacts of. .,Presid'ent's condo oil prsiding
policies in Bert mince December 1575. Part

pralients 4 Presides:Vs Die yr:Action No.
11, a 06,11ye kkon incentive propc al to ,

establish' tb4,,gcet-tCP) rate of e calWtion At .

101 per yeet-iin$ a,minfssa rate cf ncrease
for the remaining tee yearn of ma story. .

controle,(as nEncified vadat the 8aetgy ,

Conservatidn `add Production Act). Impacts in ..'

1976 of EFCA/IEE% controls.lnclude: (1)

eeesurable Wrings throughreduCtions in the )

price of domestic crude-oil: (2) ',small
offset ageiest those savings due to highe
levels of demand, and; therefone,'inorealed.
ieportm;4(3 senor favorable impacts on east
',scones indicator: and (4) a significant
adverse pact en the balance sf.trade. (BIB)

Availability:. :Nil. Senate Committee on Energy and
' Natural Re Unrcem'%. ,

.4

U.S, Senate, Committee on Finance.
Address: Washington, DC ' .

Energy Conservation and Conversion Act of.1175..
'Hearings Before the Committee on Finance,
United'Statea unite, Ninety-Fourth Ccingresp,
First, Session on H.R. 6860. Part -2 of 2 .

Pacts =9,

Hearings held July 15,16,17, and 18, 1975,. pp.
, 861-1002

1975
Abstract: Teitiecny was recorded from legislators

and frop organizations who represented
practically all phases of' energy production, .

use, and conservation. .With the: exception of
the sponsoring legislators, the cgmsensas of
the testimony emceed to be that restrictions
In expenditure of energy imposed, by H.R. 6860 .

are not stringent enough, and that the Bill
deals-inadequately with...the .problems of
increasing energy siipplies.

in
Thejraposals of

, the Hillrelating tc allocat s, import
tariffs, and import.guatas pr eked much
commentoften criticism.. The gas and
petroleum industriespresented strong

e' arguments for deregulation of prices as an
energy production incentive. The inadegeacy
of provision fop domestic energy resources
was a concern of manj vitnesses, A calla of
witgesses presented reformsof .olectridTpte.
structure that would encourage energy `.

caeservation.,1ftea, the removal ef ther:.:,.'..,
recycling tar incentive from H.R. 6860 bithe.

.
Senate pas.coneidered to-be an 4 .

anti-con aaaaa ties actinn. The testimony also
pointed:out thatcons vAtion alone cannot6
solve the enmimv :sled ge, blii that at best.
conservation could re nFee energy growth to .21
annually' .Convunitationa ieceived by the
c011eittee expreesing.an interett in these

.. hearings are appended.'(B1.8)
Avkilabilityi GPO 14.60

: D

' lt ,

'o.s.
Addre
Estab

Re
Go

nate, Coamittee. on Government Operations
Washington, DC
a Depatteent of.Energy and attiraL

urces. Bearings Before the Cameittee.on,
erneent Operations,' U.S. Senate,

Ninet/-Thikd Congress, First Session on S.
2135 . .

-

Hearings held July 31, August 1; and September
13, 1973, 233 p.. .

1974
Abstract: tftese hearings vele held to consider S..

2135, President. Nikbes proposal. to establish
a Department of Energy and Natural Resources '

andYin independent Energy Research and
Development Administration. The. Department.
would have consisted of units from five
Attptrtments and two agencies and would have
had tut of S5.3 billion and more than

.
90;008,employeen. 'BRDA wield have contained
units tray one department and one agency, and
'would 160,had'a budget of S2.3 billion and
6,500 ea Worees.. Thit reorganization was''
Proposeosto do away with the conflict,.
duplication, and ailiek,lap in energy and
natural resources programs. Withessee
included the following: Roy L. Ash, Director
of the,GEfiOle of Management and Budget; Jahn.
1.-!1,ifl::Tellinector of thqEnergi Policy'

John'C.. Whittaker, Under
." Secretary oflfhe Inferior Department; Dixy

Lee Ray, Chairman of the Atomic Energy.
Coesissidn; Dr. Robert White,Adeinistrator
of the National Oceanic andtAtmosphecic
Administration: Charlet:At. Ford, Chiefof
tivil.Function of the Army Department; J.
.Phil Campbell; Under Secretary of.-the
Agriculture Departnentr'Donaldil. Craft, Vice
President of Wyatt, Ihc.; and Jahn Kanelq
President of Northeamelletroaeuelndustry,
Inc. 7 In addition to testimony, the hearings
'include several exhibits, e.g., the text of

be

.
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S. 2131, statements, 1 etc. (BIB)
Availability; 060 11.80. Stock Vo.5270-02215

0%S. Senate, Committee'on Governmental Affairs '

Address: Washington, DC
Department of Boats)) Orsanittion Act. Herert

'of the Committee on Governmental Affairs,
United States Senate, tc Accompany S. 826

nape t No. 95-164, 55th Congrem. 1st Sissies,

77
125 p.

Abstracts The primary aim of S. (12( is to
...Wallah perianent, Cabinet-level
Department of Energy in the executive branch ,/

andlto serge all the major Federal energy
programs in the DOE. DCI would include thane
aajcc compoidnts; the Polders' Energy
Administration; the Energy Research and
Callelopment AdmIniatratfon; the Federal Power
Coesission; certain programs and functions
from the Departuent of 'starlet; statutory
authority fcr the development and
promulgation of new building energy
conservation stmadards and sutbcrity to
undertake' a national energy ccumervation
demonstration Program nog vested In the
Secretary of Housing and Urban Development;
Commerce Department programs tc promote
voluntary industrial energy coreervation;
jurisdiction over the adainistration of the
three naval petrelou reserves in California
and Nyosing, andl,thres ravel oil shale

in Colorado end Utah, now
administered by the Defense Department; and
authority now vested in the Interstate
Coameree-Coseission to regulate oil
lapel es. The partnent of Transportation
woul continue c have, primary responsibility
for the Prose gation of automobile efficiency
standards. T internal structure of DOE
would include,these Presidentially appointed

.officers (subject lo the Advice and consent
of the Senate): a Secretary, a Deputy
Secretary, two Under Secretaries, and eight
Assistant Secretaries. S. 826 also
establishes an Economic Vegulatory
Administration, an Energy Information
kdmini len, and an Inergy Regulatory
Board. (BIB)

Availability: GPO

7'1,

0.8% senate, Committee on GcmarnmentalAffairs
Address: Washington, DC,
Department of Energy organisation Act. Heating.

Before the Committee on Governmental Affairs,
United States Senate, Ninety-Pifth.Congress,
first Session on S. 826 and S. 591

Bearings held March 7, 9, 1!, 16, 17, 18, 22, 24,
2S, 29, 31 and April 8, 1977, 1322 p.7)977

AbStract; These, hearings focus on tee bills-that
mould reorganise the Federal governments*
-energy lunettes.: S. 826. President Carters,
;topcoat to estaeliah Department of Energy
in the executive, trench; add S.. 591,
introduced ty Senatcr Percy, ablck mould
create Department of InergySupply and
satural Resources. S. 126 ould.serge the
primary energy agencies (the 'Starchy Research
and Development Administratior, the Federal
Energy Adninistratift, sod the Federal Power
Cossissior) and energy fusetices of the
Interior Department and other departments and
agencies in the executive trench. littleness.
included: Japes S. Schlesinger; John F.
0.01,eary, Adsinietrator of Flep Cecil D.
Andrus, Seerstery of the Interior; Richard L.
Dunham, Chairman of the Federal Power
Comaismion: Steuart L. Odell, termer
Secretary of the interior: Elver B. Staats,
Comptroller General of the U.S.; Robert W.
Fri, ActingAdsisistratcr cl MA: Crcutt

Drury, Acting Director of the Office of
Energy Programs of the Commerce Department;
John J. Bennett, Assistant Secretary for
N aval Installations and Logistics of the Navy
Department; sod George N. Stafford. Chairman
of the Interstate Ccseerce Commisssion.
Testimony was also beard from two former FPC
Chairmen, three governors, representatives of
citizen's groups, and representatives of
e nergy industries and energy- related industry
associations. (BIB)

Availability; GPO

1.

U.S. S Commtttie cm Interior tmd Insular
Affairs

Address: Washington, DC
Home Beating Oil. Hearing Before the Committee

on retorter and Insular Affairs. united
. States S Ninety -Fifth Congress, First
Session

4.%
Peblicat on Vo. 95-12, 95th Congress, ist,

Sessi old February 10.'1917, 265

1977
P. . Opt,

lbsteact: The purpose of this acing Tea to
review a proposed Federal Energy
Administration ruling which would grant
entitlements; tc importers of No. 2 fuel oil
(home heating oil). This entitl progres
would transfer coney from firms using O.S.
oil to firms *sporting foreign No. 2 fuel
oil, in order to egg/aims the cost of tool
bil among all domestic refiners. Witnesses
included representatives of the New England
Congressional Caucus, the southern caucus,
oil companies, refiners, the Federal Inergy
Administration, and the Petroleum Industry
Research Foundation. (BIB)

Availability: GPO

U.S. Senate, Committer on Interior and Insular.
Affairp, Special Subcommittee on integrated
Oil Operations; Cornell Univ., Ruergy
Industry Study Group

The Structure of the O.S. Petroleum Industry: A
Summary It Survey Data. Prepared for the
Chairman. Special Subdossittee on Integrated
011 Operitiens of the Committee on Interior
and Insular Affairs, United States Senate,

.

Pursuant to-S. Ili

Committee Print Serial le,- 94-37 (92-17).
N inety-Feirth,Ccogress,pcond Session, 460 0.

Sponsor: Matiol1M(Science Foandatil VANN
1976 . -

Program; Library of Congress. C egrossional
Research Service

abstract: This report aaaaa risen the results of a
' survey Of 63 petroleum-companies. includipg

the 20 lirgeet, and provides a -basic
description of the structure of the petroleum
industry. The survey rag d information
on directorate affiliations; acquisitions and
mergers; ownership; klbsidiary holdings;
Association with legal, accountlag, and
finascial groups; joint activities in oil nod
gas exploration, prediction, refining, and
transportation; marketing; anAhoperatioue in
coal and uranium. The 63 responding
companies included 12 vertically integrated
fires. 38 independents and 19 subsidiaries;
46 of these companies have foreign
operations. and 17 have an interest in coal,
uranium, or geothermal operations. Major
findings of this study include the following:
(1) although mergers and aegis/sitters since
1954 have been significant in magsituhe and
n umber, the 20 largest companies have
remained unchanged; (2) direct directorate
affiliations t aaaaaa competing petreleve
companies were infrequent, but many indirect
affiliations exist; (3) *scams* oviership
data ere g lly in nominee form, Ose

7
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recording of actual or'beneficial oweership
im precluded; (4) sharirc of debt belders
mong.the 20 largest Ail compasie is high;

. (5) subsidiary data are insufficient to
describe intecmctions; (6) eeltiple
qgfiliations by accounting fires are common,
but sliest noneximtent vithelis firm.; (7)

due to insufficient finamcial data, the
impact of Federal tax eabmidimi on, industry
production and inve ssssss can not be
.determined;. (8) joint'oenermhi; of cil
production and yells is ccemon'for both large
and mull cospanies; (9) state concentration
in refinery cut:sizably is much greater than
national concentratiob; (10) the e4asure of,
conceptratics notmally used for the petroleum
iaduetsy zonate in lesser concentration and
cooperation than any otter Feasible
(11) petroleum companies contrel a
significant asouct of ccal Redaction and
resort's, and 7 cf the 15 largest coal
companies are owe:id by ;etrelees.companies;
and' (12) 9511 of %mania Billing capacity is
affiliated with ptroleas conanies. (BIB)

Availability1.010 23.95

Cleeley Inc.
Address: 500 Newport Center Drive, Wewport beach,

CA 92660 -
- A Market Study of Energy-Belated ignipuents for

the Commercial Buildings Sectir:
Decision-Makers, Baying Precede, and
Marketing e gime

Rena Mo. P8-248618, YEA/D-76/010, 154 p.
19 Sep 1975 ..

Sponsor: Federal Energy Administration, Office of
Energy Ceti. eee ation and Environment, Office
of Buildings Progress

Abstract: The report proVides detailed
. information about the market fcr conservation

practices in the commercial buildings sector
that say be stipulated cr at:Opened by
Federal g ticns and initiatives.
The first section describes, within the
limits cf availab date, the cemmercial
building sector, h existing and projected
through 1900, and is levels of energy111411

consumption in each segment of the compercial,
buildings sector. Section 2 describes key
decision-makers involved in the buying and
adoption ;reces used fcr energy-related
equipment, both new and retrofit. The final
section uses themtudy'S findirgs to describe
existing,sarket approactes, decisior
processes, dad f concentration for
energy conservation, and then sakes
recommendations for Federal strategies to
eecourage energy conservation practices. (26
references),(GlA)

Availability: NITS

Omited Nations Secretariat, Dept. of Economic and
Social Affairs, POpuietica Division

Selected gond Desogeaphic Imdicators by
Countries, 1950-2000

Report No. 18A/P/1111.55
20 Rey 1975
Abstract: This is the second of a series of

working papers ebich gives the results of
revised pcpulaticc projections AS assessed. in
1973. This: report p 26 'selected
demographic indicators fcr the 187 Countries,
regions, major geographical , sore and
less developed regions, and the world, which
would have the beoadest elm for Governments,
institutions, and individual. interested in
.population date. The period covered in this
report' is 1950-200. Figures for the period
1950-1970W:8 bean drama frog varicha
official and sot-official coerces. They have
-been adjusted by the United Nations
Poptlation Division in .ceder tbat they may be

nemented'in a uniform *saner. The figures
for the period 197C -2000 include the
assumptions used is the revised population
projections and measures derived from the(
projected populations.' For each country and
region, three variant of projections, namely
vsedins" "highs and'olow0 are shove. It

should' be noted that only one variant has
been prepared for 1950-1970, and the figurea
given for the three different variants in
this period are, therefore, the same. Each
ceentry or area is given in a single page.
Mo data have been:given separately for the
small eguntries or areas which had 250,000
population or less in,sid-1970. (fro.
introduction)

Vachon, R.I.; Lueg, 2.0.; Sumphries, V.R.; e

O'Brien, J.F.
Auburn Univ., School of Engineering
Address: Auburn, AL
ECASTAR - Energy Conserv:Mims An, Assessment of

Systems, Technologies: and Reguiresesms

Report Mo. PEA/D-76/341, 779 p.
Sep 1975
Sponsor: National Aeronauticm'and Space

Administration; Federal Energy
Administration, Office of energy Can eeeee tioe
and Environment, Office of Planning, Analysis
and Evaluation; American Society for
Elm: peering education

Abstrapl: ECASTAN presents a methodology for a
ay pproach display and assessment of
the potential for energy conservation actions
and the impact' of those actions." The U.S.
economy is divided into flier sectors--emergy
industry, industry, residential/commercial,
and transportation:. Each sector is assessed
with hespect to energy ion actions
and impacts. The four sectors are"combined
and three gies fob energy conservation
actions for the combined sectors are
a:assessed. The three strategies (national
energy conservation, electrification, and
diversification) represent energy
conservation actions for the near term. (now
to 1985), the mid term (1985 to 2000), and
the gar term (2000 and beyond). A feature of
the ethcdology is, the
identification of targets of opportunity for
large net energy savings and the application
of technology to achieve these savings. In
addition, citizen's actions for energy
conservation are discussed. (280 references)
(G2 A)

Availability: PSIS

Verteger, P.K., Jr.
Data Resources Inc.; lord Foundation, Energy

Policy Project
An econometric Analysistf the 'Relationship

Between Macro Economic Activity and U.S.
Energy Consumption

Paper.presented for a Seminar on Energy Modeling,
January 25-26, 1973, DC.
Sponsored by Resources for, he Future, Inc.,
p. 62-102

Mar 1973
Sponsor: Resources for the future Inc.
Abstract: In this paper, we have sketched rho

outline of a nitro econometric model of the
° U.S. economy specified to incorporate the

changing relationships between labor, capital
and resources. Further, link between this
long term model and other short term
econometric fcrecasting models through. an
energy balance model was discussed. .Two
sectors of this model, which in total
encompass energy conanuption and production
of all sectors, were discussed in detail.
The estimates cf the consemption functions
Odicated that models which exclude the
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relatiVe price of energy in comaseptiom dad
pcoductioudo sc incorrectly, at least is
some sectors, mod that retitled
lace aaaaa say ease some of the energy crisis.Oath conclusion)

Availability: eSOUCCeS foc the Mere. Inc.,
1755 Massachusetts Ave. Me, Vasbington, DC
20036 (15.00 for :metre ;roar:1411gs)

Vecleger. Pa.. Jr:
Data DOSOUCCee IDC.
Address: 29 Hartwell Ave., texingtee. MA 02173
The Residential Deward for Energy: Estimates of

Residential stock:: of Energy Using Capital.Volume II

Wore mo. ePSI PA-235, Research Reelect 431-1,123 p.
Jan 1977
Sponsor: Electric Power S h Itatitate
Abstract: A program cf research iota the delland

gr residential energy requires the
-"construction of an adequate data base on the
'stock of energy using capital. This repoft
detail:: the Etc:oedema geed to useable sucha data base. The develepeest cf data on
hogging stocks was the nest ilFertant eleseetof this analysis. 8 aaaaa of the Census
'figures were available for 1960 aad'1970.
Two sethods were used tc obtair annual
estisates of the stack: In the ficat, data
on housing permite autherised %ere used as
investment and, cense t tate of
depreciation was assumed second
employed an adjusted aura charge in the
number of residential else rig customers as a
proxy foi invest/mot and depreciation. These
methods yielded substantially similarresults stocks of refrigecatess, home

room air cog:Oleic:sera, electric
ranges, water fiesterWsutomatic washers,
conventional washers and electtic dryers we
estimated by benchmarkirg
saturation rates obtained from :e:::::disia
Nook to decennial saturation rates obtained
from the ceases sad multiplying these:
saturation rates by the steak cf houses.
This study was hampered by a lack of
information on the number cf aFgliauces he
by, ccosomorsi, and on the age distribution,
mix. distribution, and historical utiliSetiontakes of these,appliancts. Pertunately,
enough data were collected to allow for the
construction of a reasonable data set on
appliance stocks. however, we were unable to
gather adequate data to construct estimates
of the age, else, or usage type. of capital.
To correct this deficiercy, it mould be
necessary fez soseregency tc usdertake the
devote:pleat:of periodic systeastic censuses
of consumer holding:: cf capital. (auth)

Availability: Electric Power Research. Iostielte,
3412 Oillview Ave., Pale Alto, CA 911304'

Villecco, 11. (ed.)
Iseciese Institute of hichitectsr.AIA Research

Corp.
Address; AIA, 1735 Mew foik A Me,

westrisgtoe, DC 20096
,...4(reegy Conservation is 84ildiag Design

156. F.
1974
EFesaors.Pecti Foundation
Abstracts Measures that architects can use to

conserve. energy ace presented. "gilding
systems are cespessible for over one -third cf
the natio:los total energy consumption, with
residestiel buildings *deg 19.2% and.
commercial buildings ealeg 14.41.Recent
legislative proposals that have sleggestad's..
prescriptive beildieg,Fsaoticem to conserve
energy are critiCized, teem* they do mot .

cousides overall tuildisg system perform:we
.

/9

criteria. Under s4ction entitled Phymical
Design Alternatives, areas oU.the building

. process in which energy savings eau be
achieved are outlined, mod trade-offs to be

2
considered'is chocisieg one measure over -

atothec are described. Specific physical
design altermativea are discussed for site
analysis, building orientation,
configuratios, envelope, space pleasing,
trassportatioa, ventilatios, heating.
cooling, electric poeer, lighting, domestic, hot water, and waste asagement. Alternate
power soutces.eparticularly molar energy and

',.wind power, are examined. The appendix
contains information on energy consumption in
the Ueited.States, energy conservation in the
built eavicosseser a gap in curtest
strategies, energy flow diagram', and
selected projects. (31 references) (BM

Availability: Americas Institute of architects,
.1735 Mew fork Avenue 1111. ashisgtom, DC20006 55.00

'resell, W.A.
0.h. Dept. of Xateci0c. Sereau of Rises
Pattern. of Energy Consumption in the qiitid States

Paper presented at 149th latiinal neetingof tho
American Chemical Society Americas Cheaical
Society Preprints, 9(2), 205-221

1965

Abstract: The pattern of floes of 'energy through'
the economy of the gaited States is en ever
changing one. Major shifts in sources of
energy and in the uses to which emesgy'is pet
have occurred since the beginning of our
industrial economy. This paper is lilkited to
an examination cf the post-war period.
Within this decade and a half (1947,-1962)
there were factors which created very ,

,different mat of energy flows for 1 from
, that of,1947. These changes will
e Xamined, hypotheses concerning Al witl,be
presented, and projections to 1980 of the
pattern will be sae. Such an analysis
should serve as a useful frame of reference
for papers dealing with specific energy
ources.Two views of the energy ecobomy are
presented is tables. The first shoes total
* Dewy resource cossuaptios by consumingsector by source. The second shows energy
resource commas ption by consuming sector byfa:Lotion. Projections to 1980 are given for
e ach view. The concluding portios of this
papir presents a tentative hypothesis
concerning coeretitios soeg *Porgy sources
and energy treads. (aath)

_.

-

eogely, V.A.; Horcison, W.E.
D.S. Dept. of Interior, Dereneptines
Patterns of U.t.elsergy Coasts os to 1980

ISSE Spectres, 4(9), pp. 81-8G (Sept. 1967)Sep 1967
Abstract: Total energy comsesption in the United

States is presented for 1947 and 1981
together with estrapOlation to ',BO. Data
are tabulated by bype of peer and by sourceof esekgy. Use by electric utilities is
growing faster than any other type. (Jac)

Matson. D.
$1101100SO Inc. j '

Ad:Weems 669 DOstom Post Rd., Guilford, CT 06437
. tangy Conies:reties is Architecture. Part 1:Ada Design to Climate

lepRiited from the larch -April issue of the
Connecticut Architect..adepted-free copecksto O. Jo/mei:Producers Council-CS* Chloe:ft
Resting is larch 1974,.5 p.

9
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1974
Abstract: A review of climate conditions and both

traditional and new architectural designs to
deal with these coodition is presented. The
suggestions focus op individual hooding, but
the architectural auggeaticns ere just as
applicable to multi-family housing or'
commercial bantam's. Scum of the designs
are fairly simplee. The object of all
suggestions is tot id in desige and
construction of tundinge fcr lcng-ter use,
for near comfort, and .1ct total resource

aaaa tionparticnlarly energy
conservation. Seas of the deviomliscuased
are,insulation (interior insular img panels
for windows am well as walls) , firipisce-
designs, solar heating end cooling,/hatural
ventilaticn, window placement, and even earth
berm or underground houses. (15 references)
(ELM) .

-Availability:-Sunworks, Inc., 069 EO.tcr Post
Rd., Guilford, CI 06437 *0.50

Salt, J.A.
0.5. Dept. of nterior
Address: dash ngton, DC 0240
Technigues.08 in Develoticg the C.S. Department

of the Int for Energy, tcrocadt, United
States Ener Through tte Yea/ 2000

a 4

Paper presented f a Seminar on Energy Modeling,
January 25-26, 1973, waahingtcr. DC, ,
sponsored by Resources, for the Future Inc.,
pp. 294-303

Mar 1973 \
Sponsor: Resources for"theuture Inc.
Abstract: The main purpose,if this reportyas to

assess and forecast future United' States
energy demand and supplies accurately as
possible in crder to engine in the
development cf policies and prcgraid to
assure that neticoal energy requirements are
moot efficiently set. The methcdology
eaployerl was to quantify the principal
compcnents cf energy demand by dajor
consuming sectors, by primary fuels and
energy sources, and hy.eec ndary form on an
historical teals. 'these ospcoents were
correlated vith elder anodic *Elicitors,
such as Gross Rations Iced t, and other
available determinants cf a tcrial energy
demand. Projections and is °grated energy
balances were then prepared oreaoh of the °

tide periods using separate eats for
gross and-net energy, fcr the four major
consuming sectors and ar expected synthetic
gas sector, for the fores,of energy finally
'consumed, and for each cf the energy sources.
Assi ssss nts cf potential supply conetraints
were, made and the pro actions were adjusted
and revised to riCOOC IC supply-demand
differences. (Auth)

, Availability: Resources toe the Future, Inc.,
.1755 Massachusetts Ave., NV, Vashington, DC
-20.036 (15.0C for entire proceedings)

ar
Wheeler, J.; Oraubard, M.; Acton, J.P.
Raid Corp.
Address: Santa Mentos, CA
Now Business in LOS'Ang4142 Cut Energy Ole by 20

Percent: Preliminary Research females of
Rand Study

'ReportReport No. 1-8866-2-111A, 20 p.; also published-
as P .5417 in April 1975-

Jaa-A.971___
*

.

Sponsor: Federal inec

I

y Adelelamation, Offtce of
Energy Co aaaaaa ti 11 and Invircement

Abstract: The plan us d by Ice Angeles during kb....
winter cf 1973774 to Seduce electrical .

consumption by aq orinately 201 is outlined:
The plan included two-phatra cutback with

7/

severe penalties: i'51:111 surcharge on the
/intire till for he first ever

V

two-day power hut-off for the second
violation, aed a'five-day potted shut -off "for
the third violation. Certain prohibitions or
restrictions, such as decorative outdoor
lighting and actors for fountains and moving
signs, in addition to the percentage
reduction in ccosomptionwere also set forth
is the plan. As a whole, the commercial
sector produced most of the total curtailment
is usage'as compared to the residential and
industrial sector, of the city.. Specific
plans for hoe eight different cl
commercial bindings curtailed usage a 9
included in the report. (ELM)

Availability: GP0_1.45, Stock o. 041-018-00042

Wilder, A.P.; Villenborg, J.F.
South Carolina Oniv.
Addresult. Columbia
Residential Demand for Electricity: A Consumer

Panel Approach
w

Southern Economic Journal, 42(2), ¶p. 212-217
(OctL 1975)

Oct 1975 .
,

AbstractNRitimates of priCe, elastic ty based on.

:4
a metropolitan household model vont that, ,

.con%Fary to Utility company vie tr, .7-

e lectricity could be effectively rationed/by
raising the price. delatioaships tetWeen
size of, residence, numbers of appliances,
electricity demand, and electricity price
indicate that the size of a residence and its
stock of appliances correlate with family
size, income, and race. Comparisons with
past elasticity estimates sagest t at
e lectricity demand is determined ac ty
income than iy 'cumber of persons in a
household. Energy consciousness and r
prices could ;vault in middle, and upper '
income fahilids choosing smaller, more
e/ficient residences. (DCE)

Williams, J.S., Jr.; Murray, R.S.
' MetroStudy Corp.

Address: 1012 14th Street IV, eashingtont_DC
20005

Cossercial Floor Space: An Analysis of the
Methodologies Used to Estimate the National
.Inventory

Report $o. PE-248900, 75
Sep 1975
Sponsor: Federal Energy Administration, Office of

Energy Conservation and Environment, Office
of Buildings Programs

Abstract: The report presents a technical survey
of the methods used to prepare commercial
apace inventories in the United States. ,The
document includes_a comprehensive, collection
of published inventories of commercial space,
along with evaluations of the methodologies
used in each, and appreisald of their
reliability. In addition, the authors have
made recommendations for further commercial.
space inpntory studion. (GRA)

Availability!" PSI!

Voroniak, A.; 8.4414, J.J.
Infodyne Systems Ccrp.
Address: 1000 Falls R, Potomac, RD 20854
Economic Impact Study f the Appliance Efficiency

iod

Program :

Report No. PE-251665, FEA/D-76/077, 281
30 Jan 1975
Sponsor: Federal Energy Administration, Office of

Energy Con aaaaaa imPend Environment, Office
of Appliance Programs

Vbsrittl-The objectivolof this report is'io
analyze the economic ispact Of the technical

;5

p.



improveSeats that would have tc be
incorporated into sayer household appliances
to peke vgpo models of such appliances
provide the same level cf performance as 1972
wedeln, but require on the average 10% lest
energy to operate. One consequence foreseen
from such an impro eeeee t iiilergy efficiency
was the Bevis.] by 1985 cf over. one half
million barrels cf oil per day. The
Applianoem covered by the efficiency program
aces room air conditiotersl,electric and gas
water b ; refrigerstors sad

485

Cr"...

fib

a

refrigerator /freezers; freezers; electric and
gas ranges; electric and gas dryers; washers;
dishwashers; and blackand white sad color
teloVisioas. Specific energy efficiency
goals for 1980 are listed for each type of
appliance. (40 referenc0s) (fro Executive
Summary)

Availability: NUS
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